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We are looking for more ambitious young fellows with fac- 
tory, building-trade or any other kind of mechanical expe- 
rience to prepare for and help place in well-paid Drafting 
»0sitions. Such men, we find, are unusually successful as 
Jraftsmen, because they know how things are done, and that's 
@ priceless asset to the man who makes the blueprint plans. 
For there's a great deal more to Drafting than “ mechanical 
drawing” and reading blueprints. The resl jobs, those pay- 
ing $50 to $100 a week, give you a chance to cash in on 
your entire past mechanical experience. Get in touch 
with me and I'll tell you how. 


DRAFTING Is Logically YOUR NEXT MOVE! Draiting Lessc | | 
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Of course you realize the biggest handicap to mechanical work is Actu ally FRI 


that you're limited in earning capacity to the output of your two ° 
hands, as leng as you live Even the skilled mechanic earning $50 id om sag we pausing 

to $60 a week has reached his limit. He can never earn more and = SPS Sverre el O 
when he gets old he will earn less. So I don’t blame any man for —— J hed a yoom here 00 tell peu & I 

* to get s av " ook ro € Yr 0 At w~Ge Ww as co 
pec og . ot cage ne his ys o> oh Pb Py i to the most important branch of every kind of 
get into something where he can use his ead as well as his hands— manufacturing and construction work 
where he will be paid for what he knows, instead of only for what how fascinating the work is—what a f 
he does You know enough about blueprints to understand bunch of fellows Draftsmen are, the | 
that PLANS govern every move in factory and construction job. salaries paid—how while Drafting is whit 
, collar office work, it is closely hooked-up wit 
that takes a 36-pace t 


The Draftsman who makes them is several jumps ahead of the projects and big mer. All 
to tell and I'll be glad to send it to you free, ar 


workman who follows them. And so I want you to know that Tt pig “ Lm Se yon free, | 
DRAFTING is a logical, natural PROMOTION from mechanical of tar bumncabeine on wee enn en } 


: A : ° - o you can ow you’ 
and building work—better-paid, more interesting—just the kind of the work and how simple it is tolearn. Coupon br 
ythinz—mail it ri ay 











work you'd enjoy doing. ane ' 
pet | NO- American School, Dept. W-/33 
Get My NO-RISK Plan Drexel Ave. & 58th St., Chicago, I1l. 
I have obtained The way toa fine Drafting job for you—is easier than you think. lp ty fone sal Seno, the ye - 

a position as a It takes no “artistic talent"’ or advanced education. Thou- tanitirs in Drafting and your Guarantee to get me § 
junior draftsman sands of men no smarter than you, with no more education or ® Drafting Job and « Raise. 2 
with the Muncle ability have learned it quickly and you can, too. With the co- . 
OiL Engine Co., operation of some of the biggest employers and engineers in the U. 8S. NOMO. «oscar venvacvervanstvannsevarearcesss H 
and far I like we have worked out a plan to prepare you for Drafting work in your $ 
the work real well spare time at home—to actually place you in a fine position and Bh, Bins vss ncccesesedergesssubavearsnss s 
and thir t will to raise your pay. Backed by the guarantee shown above to . 
continue I refund the small cost, if we fail. Mail the coupon and I'll be Dicncthssishsnhsdehamviustnodva LUO. ener : 
appreciat your glad to tell you all about this life-time chance to get into Drafting. s 
aid ir btaining Aue Occupation H eo 
this position very a pe ae ee : € 
ee ae The American School : : 
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LEARN A TRADE! 


If you haven’t a Trade you are never sure of a job. You may, through loyal service with some con- 


cern, eventually work up to a half way decent sal 
ness or discharge you for some reason, you’re left 
been doing was only 


. But thenif that concern should go out of busi- 
igh and dry. Why? Because the work you have 
something that could be applied fo that particular concern. This is not so if you 


know a Trade. A mom with a Trade can always get a good job at good wages. 
Don’t be a slave to an untrained job. Don’t let the years ahead find you working for any old salary 


they want to pay you. 


Suppose you lose your job tomorrow—even worse yet, suppose you loose it 56, 


10 or 15 years from now, when you are older and have a family to — port. What will you do then. 
in 


What CAN you do? There is just one way to make sure that such a t 
make sure of a good job as long as you live. That one way is to LEAR 
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Now ELECTRICITY i is your one best bet. Here is one industry 
that is crying for trained men, men who have been trained 
thoroughly. And getting into Electricity is far easier than 

you imagine. Let me teach you here at my 
‘Res school, not by correspondence and not by 
a books, but on actual electrical machin- 
ery. I’ll train you for jobs leading to 
\ salaries of $60 a week and up, and 
5) I’ll do it in the quickest, most inter- 
® esting way you ever imagined. 


s Learn by Doing 
in 90 Days 


You need no advanced cducation or 

previous experience. Nor do you 
> need to spend 12 months, 6 months, 

nor even 4 months, in lcarning. Just 3 
months—90 days—is all the time I ask. 
Spend 90 days here working on the Big 
Electrical quipment in my $2,000,000 
Shops, and I’ll teach you the very best 
Trade of all— A Trade that will assure you 
a GOOD JOB AS LONG AS YOU LIVE. 


ELECTRICAL SCHOOL 


H. C. LEWIS, President 
Chicago, Illinois 
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£00 S&S. Paulina St., Dept. 79-53 - 
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cannot happen to you—to 
NA TRADE. 


Free Employment Service 
Earn While Learning 


Through my big Employment Department I am 
in constant touch with Electrical Employers all 
over the country, and will give you every assist- 
ance in a the job you want. Also, if 
you need part-time work to help pay your ex- 
penses while atSchool, I'll help you find that, too. 


Special Aviation Offer 


And if you will act QUICKLY, I will give you 
along with my regular course, and at no extra 
expense, a complete s ial training in AVIA- 
TION ELECTRICIT x well as in Radio and 
Auto Ignition, Also, I'll agree to refund every 
cent of your railroad i to Chicago, But to 
take advantage of these special offers, you must 
act at once. So clip the coupon and send it in 
today. Find out how QUICKLY and EASILY 
rou ean learn the Electrical Trade. 
It costs you nothing to investigate. 

et TT SR RN SN mE 

H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, DegeFo-t 3 

500 S. Paulina Street, Chicago, llinois 

Dear Mr. Lewis:— Without obligation send me your 

big free catalog and all details of Free Employment 

Service, Aviation Electricity, Radio and dahungiive 

Courses without extra cost, and how I can “‘earn 

while learning.” I understand I will not be bothered 

by any salesman, 
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Lifting the Curtain on Houdini’s Tricks 36 oon Mey ce 
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Low Pay.. LonG Hours.. RouTINE.. No Furure 











omizing—@ without the 
comforts and tuxuries that 
every man DESERVES for his 
famity and himself. 








Always worrying over money. The Time 


Clock—a badge of | Human cogs in a great ma- 
Always skimping and econ- hawk-ltike supervision and | chine. No chance to meet 


constant re- people, travel, or have inter- 
one is ‘“‘just | esting experiences. mm 3 


ong, 
name on the pay- slow, tiresome road that leads 


nowhere. 





Always wondering what would 
happen in case of a ‘‘lay-off" 
or loss of job. No chance to 
express ability—no chance to 
get ahead. COULD there be 
a way out? 











I Said Good-bye to It All 
After Reading This Amazing Book- 


Raised My Pay 7007! 


HEN a man who has been struggling 

along at a low-pay job suddenly 
steps out and commences to earn real 
money—$5,000, $7,500 or $10,000 a 
year—he usually gives his friends 
quite a shock. It’s hard for them to 
believe he is the same man they used 
to know—but such things happen much 
more frequently than most people rea- 
lize. Not only one, but HUNDREDS 
have altered the whole course of their 
lives after reading the amazing book 
illustrated at the right. 


True, it is only a book—just seven 
ounces of paper and printers’ in 
but it contains the most vivid and in- 
spiring message that any ambitious man 
un read! It reveals facts and secrets 
that will open almost any man’s eyes 
to things he has never even dreamed of! 


Remarkable Salary Increases" 


For example, R. B. Hansen, of Akron, 
Ohio, is just one case. Not long ago he was 
a foreman in the rubber-curing room of a 
tig factory at a salary of $160 a 
One doy this remarkable volume, 
Secrets of Modern Dynamic Salesmanship”’ 

into his* hands. And from that day on, 
Hansen clearly saw the way to say 
good-bye’’ forever to low pay, long hours, 
snd tiresome routine! Today he has reaped 
the rewards that this little volume placed 
within his reach. His salary runs well into 


ae’ 
py 


the 5-figure class—actually exceeding $10,- employe 

000 a year! secured 
Another man, Wm. Shore of Lake Hughes, 

California, was a cowboy when he sent for 


s and members, and thousands have 
positions this way 


Free to Every Man 


“The Secrets of Modern Dynamic Salesman See for yourself WHY ‘The Secreta of 


ship.’” Now he is a star salesman making Modern 


Dynami Salesmanship’’ has been 


as high as $ in a single week L. H the deciding factor in the careers of so many 
Lundstedt, Chicago, read this free book men who are now making $10,000 a year 
and raised himself from a stenographer to Learn for yourself the REAL TRUTH about 
the head of a business with 600% increase the art of seiling! You do not risk one penny 
in earnings Cc. V. Champion of Danville, nor incur the slightest obligation And 


Illinois, raised his salary to over $10,000 a since it 
year and tecame President of his company whole ¢ 
in the bargain! ne to 

rd it 


may mean the turning point of your 
wreer, it certainly is worth your 
fill out and clip the blank below 
now! 


A Few Weeks—Then Bigger Pay National Salesmen’s 
There was nothing ‘‘different’’ about an Training Association 


of these men when they star 


them had any special advantages—although Dept.R-702, N.S.T.A. Bldg. CHICAGO, ILL. 


all of them realized that SALESMANSHIP 
offers bigger rewards than any other pro- 
fession under the sun. But, like many other 


_— 4+ 


National Salesmen’s Training Assn., ! 
men, they subscribed to the foolish belief Dept R-702, N.S. T. A. Bl 
that successful salesmen are born with some Chicago, I. 


- Bidg., " 


sort of ‘“‘magic gift.’’ “The Secrets of Without cost or obligation you may 


Modern Dynamic Salesmanship™’ showed them send 


me your free book “The Secrets 


that nothing could be farther from the of Modern Dynamic Salesmanship."’ 


truth! Salesmanship is just like any other 
profession. It has certain fundamental rules Name 
and laws—laws that you can master as easily 

as you learned the alphabet. 


City and traveling sales positions are open 
in every line all over the country. For years, 
thousands of leading firms have called on 
the N.S A. to supply them with sales- 
men. Employment service is free to both 


Occupation 
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New Mechanical Inventions 


Water Pump is Constructed From Bicycle - 
Miniature Gas Pump Fills Cigar Lighters 
Novel Compact Fits on Wrist 

Brush and Shaving Cream Combined in Tube 
“Teleregister” Posts Stock Quotations - 
Device Turns Off Gas Automatically 

Saw is Driven by Compressed Air 
Horizontal Smokestacks for Battleships 
Small Machine Chips Ice Quickly 
Rubber Canoe is Inflated Like Tire 
Compression Device Tests Valve Fit 

Chest Pontoons Aid Swimmers — % 
Swimming Machine Designed for Ocean Use 
28 Passengers Sleep on Giant Motorbus 
Folding Umbrella Fits in Handbag 
Moth-Proof Envelopes Protect Clothing 
Egg-Beater Run by Water Power - - 


Interesting Items 


Plowed Street Stops Speeders 

Huge Tank Base Lowered With Jack Sime 
Model Locomotives Shown in Exhibit - 
Chinese Builds 240-Foot Kite - 
Submarine Safety Device Tested - - 
Natural Gas Piped 250 Miles - - 
Tunnel Under Clubhouse Aids Golfers - 
Water “Merry-go-Round” Dips Passengers 
Giraffe Zoo Requires High Ceilings - 
Seven-Year-Old Races Motorcycle : 
Plan Sahara Road-Building Program - 
Pet Pelican is Flying Mascot - - 
Huge Chart Keeps Tab on U. S. Ships 
Will Attempt Atlantic Crossing in Rowboat 
Toy Balloon Travels 800 Miles - - - 
French “Relics” Branded as Fakes’ - 
Ship Models are Made Perfectly to Scale 
Apes Modeled From Skeletons 

Portable Scales Test Weight of Trucks 
Novel Matches Carry Advertisement 


For the Radio Fan 
Sparks From the Radio Editor - - 
Edited by L. B. Robbins 


Alkaline Batteries Last Indefinitely - 
“Stool Pigeon” Checks Transmitter 


Modulation eo 9 - + 
Ford Coil Makes Output Cee 


For the Motorist 


Infant Chair Keeps Youngsters in Car - 
French Plan Elevated Automobile Highway 
New Combination Auto Lock - - - 


Motor Mechanics . > 
Edited wy Ray F, Kens 


Cord Car has Front Wheel Drive -_ - 
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Aviation 
Endurance Flight Record Set at 18 Days -~ 
Pilot Runs Plane Without Touching Controls 
English Study Col. Lindbergh’s Plane 
Spanish Flyers Welcomed at Panama 
Continuous Air-Rail Service Inaugurated 


Plane Talk Department - 
Edited by Major H. H. Asana 


Airplane Phone Conversation Crosses Gueen 
Flyers Fail as Rainmakers - - - 
Dirigible Line to Cross Pacific 
Goebel’s Hawaii Plane Placed in Museum - 
Girl Ascends from Surfboard to Airplane 
Making the Airplane Foolproof - 
400 Miles an Hour Predicted for Air Racer 
Tacoma to Tokio in a Non-stop Flight 


For Young Copan, 


The Amateur Electrician - - 
Edited by Theodore Allen 


Boy’s Workbench - 
Edited by A. “Neely Hall 


Handikinks 


Novel Drip Pans From Oil Cans -_ - 
Boring Holes Through Glass - - 
Waterproofing Motor Spark Plugs’ - 
Wedges Aid in Filing Saws - - - 
Power Attachment for Cistern Pump - 
Wire Frame Sod Hedge is Durable - - 
Whistle Sounds When Kettle Boils 

Razor Blades Make Whirling Toy - 
Warning Signal for Empty Tanks -' 
Counterweight for Electric Iron Cord 
Home-Made Mason Jar Rectifier - - - 
Salt Solution Tells Current Polarity = - 
Electric Semaphore for Toy Trains’ - 
Round Stock Clamp for Vise - - 
Adapting Ford Axle-Shaft Roller Bearings 
Cutting Sheet Tin With a Saw - - - 
Hook and Shaft Welding Clamp - 
Extension Garage Door Opener -_ - 
Handy Wheel Blocks for Car Repairing 
Alternating Current Dynamo - -~ - 


Novelties From the Day’s News 


High School Boys Make “Robot” Man - 
“Forest of Feet” in Hosiery Mill - - 

Floral Globe is 18 Feet High - - 

Photographer Snaps Mushroom Suslidten 
Three-Wheeled Racer Steered by Tail - 
Four-Sided Screen Proposed for Movies - 
Largest Sun Dial is 30 Feet Long - - 
Wall Clock Has Mirror Face + - - 


Cover Design Painted by F. R. Glass, illustrating 


“Lifting the Curtain on Houdini’s Tricks.” 
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I will help you 


foo into a big pay 


Job Frm ; 
ec) 








f r won- 
derful Course t 


booster ‘for your 
Course.’ 


Jacob Lentz 
1223 let Ave., 
Hil , Ore. 





ree of 
EXTRA COST 





ET a real job — be able to afford the 

better things of life— learn to make 
$70 to $200 every week instead of a mere 
$25 to $35—jump into Electricity and join 
my thousands of “boys” who are now 
earning $3,500 to $10,000 a year! You can 
do it—it’s easy—I’ll show you how in so 
short a time you’ll be amazed! 


Electrical Men In Big Demand 


Even ordinary electricians—the common 
“screw driver’ kind are making big money. 
But the Trained Man — the man who can plan 
‘vise the work of others — is 

where today at $300 to $900 a 
thousands of ‘*Cooke’’ ‘Trained 
po this big money right along! 
be satisfied with anyt less! 


Learn At Home 


You_don’t need a College education nor a 
High School diploma to learn Electricity from 
me. And you don’t have 4 quit your job nor 
even less a cingie heue’s pa Wi moe famous 

rk Sheet” and *‘Job Ticket’ 

Method I train yea at home. And 

I train you right! You get not 

= —* yy racticel I give 
orking Outfi 

without extra charge 60 you 

bg dens! That means you 

learn Electricity right — learn 

itso you canquickly become a Big- 
Pay Man in tnis Big-Pay field! 


Bow? t C0) 




















FIELD 


Earn While You Learn 


Not only do I give you an Electrical Train- 
ing that is thorough and complete—the train- 
ing that Electrical Experts recommend and 
Electrical Companies select for their employ- 
ees—but I show you, right from the start, 
how to make spare time money doing little 
electrical jobs that more than Bey ‘or the 
entire Course! Later comes the Big Job and 
the Big Pay—an income large enough to 
make you independent the rest of your life 

Get Started—Mail Coupon! 

You want big money—you want to get 
into work where men are in constant demand. 

Get my Big Pay-Raising Book 
It's free. Shows why “The Cooke Trained 
Man is The Big Pay Man" everywhere and 
always! Shows how easily YOU too can 
become a ‘‘Cooke” Trained Man with a rea 
honest-to-goodness income. Get started. 
Mail coupon at oncel 


L. L. COOKE, 

Chief Instruction Engineer 
L. L. COOKE SCHOOL 
OF ELECTRICITY 
Dept.687 
2150 Lawrence Ave. 
Chicago, Ill. 





L. L. COOKE, Chief Instruction Engineer 
Dept. 687, 2150 Lawrence Ave., Chicago, Ill. 
You may send me, entirely Free and fully prepaid. 


your book, “Secrets of Success in Electricity 
with facts about your Home Study Course in Y terecteicity, 


Name 





Address. 








City 
Residents of M7 poy Wit wf 7 eirio, Candas 


« 
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Why toil for small wages? 


BADIO 


_ offers you BiG PAY! 


FREE Book Tells How to 


Pick the Job You Want 
- «+ Many fill it in 


only 9 months! 





PEED up your earning capaci- 
KF ty... get out of the low pay 
rut . . . make more money than 
you ever made before ... in 
Radio—the big-money business of 
today. Hundreds of men just like 
you are earning from $2,000 to 
$25,000 a year in this giant mon- 
ey making industry. 
Astounding World-Wide Oppor- 

tunities Beckon To You 


month (board 
Be one of the fortunate men to get 
in on the ground floor of this big- 


Become a rae 
dio operator. 
$90 to $200 a 





=_ Only Training Course Backed by 

Radio Corporation of America 
Graduates of this school are always 
posted in newest up-to-the-minute 
developments in Radio. That’s why 
they are always in big demand. The 
progress of Radio is measured by 
the accomplishments of the great 
engineers in the huge research 
laboratories of the Radio Corpora- 


tion of America. This gigantic cor- 
poration sets the standards for the entir« 
industry . and sponsors every les- 
son in the course. 


Broadcast op- 
erators earn 


Radio inspec- 
tors $2,000 to 
$4,500 a year. 











i 
money industry. Broadcasting sta- 
tions and manufacturers are eagerly seeking capa- 
ble graduates—and now nation-wide Radio tele- 
graph service, telephony, television, photoradio- 
grams have opened up new and amazing oppor- 
tunities by the thousands! 


Magnificent Laboratory Outfit Makes It Easy To 
Learn At Home 


You don’t have to know an antenna from a vacuum tube. 
By means of this marvelous, simplified home-training 
course, sponsored by the Radio Corporation of America 
- + « you _can now prepare for success in every phase 
ef radio. The remarkable outlay of apparatus given to 
you with this course enables you to learn by 
actual practice how to solve every problem in Radio work 

such as repairing, installing and servicing fine sets. 
That's why you, too, upon graduation, can have the confi- 
dence and ability to command big money 


| SPONSORED BY 


RADIO INSTITUTE OF AMERICA 


Money Back If Not Satisfied 

This marvelous home-laboratory training practically insures 
your success by preparing you thoroughly in every phase 
of Radio manufacturing, servicing, broadcasting, photo 
radiograms, television and airplane radio equipment. As a 
student, you will receive an agreement signed by the presi 
dent of this school assuring you of complete satisfaction 
upon completion of your train- 
ing—or your money will be in- 
stantly refunded. 


Free! 


This fascinating book on Radio’s 
glorious FREE opportunities... 
written by one of America’s 
well-known radio experts. 








RADIO INSTITUTE of AMERICA, 
Dept.MM-10,326 Broadway, NewYork, N.Y. 

Gentlemen: Please send me your FREE 50-page 
book which illustrates the brilliant opportunities in 
Radio and describes your laboratory-method of 
instruction at home. 


Name. 


Address 
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JIFFY INDEX in These Five 
New Big Auto Books Makes 
All Facts Instantly Available. 
Find Anything You Want To 
Know in a Moment in This 
Latest Edition 


All Shipped Free 








Repair any auto fault, learn how now. Don’t miss a word of our free shipment 
You can do it easily in this new simple offer. b bog ae a ee 
. . _ without receitvin, one e - 

way. These five big automobile books are ee — nT 


the most interesting, the most practical 

books we have ever published on automobile con- Learn All About Autos 
struction, operation and repairs. Brimful of facts, Get these five big books on this liberal offer and 
photographs and explanations so easy to under- learn all the things you want to know about autos 
stand that anyone can learn how to repair auto —carburetors, engines, springs and spring suspen- 
faults in almost no time. Over 2,000 pages full of sion, brakes, 4-wheel drive, lubricating system—all 
diagrams, data sheets and everything else needed fe fully covered. These complete and comprehen- 


sive books are yours if you want them on this easy 


to make anyone an authority on automobiles. Pe 
plan. Send for a set now. Fill in the coupon. 


Whether you want to qualify as garage 


owner, auto repair expert or merely FIND FACTS QUICKLY 
wish to know how to keep your own One of the best things about these money making 


REPAIR ANY AUTO t : C 
i f : . . »00ks is the Jiffy Index, which puts vital facts at 
car 100% efficient, you will recognize FAULT your finger tips. You don’t have to read the books 


the amazing value of these five big Pig these books you through; you don’t have to spend long hours over 
° don’t have to worry about them. This Index enables you to put your finger 

books, especially on our auto troubles. Illustrations on tho information wanted in a jiffy. 

are so clear and explana- 


tions are so simple that ’ 
anyone can _ understand DON’T HESITATE 
e e them. All phases of auto- There are no strings to this offer—it means just 


mobile engineering fully what it says. Send name and address on the coupon 
. and all of the five big books—the complete set—will 





A very liberal plan of distribution brings these covered. Engines, chassis, : 
books to you for examination without one cent of carburetors, ignition sys be sent you for examination. Remember, one fact 
payment to us We don’t ask a cent of you, but tems, transmissions, dif- alone which you can find in these books may save 

ip the books free. Look them over, read them ferentials—in fact every you an expensive repair, or help you to a better job. 

much as you want to, note the splendid photo- part of a modern auto- FOR FREE OFFER USE COUPON 
graphs and drawings, and then if you decide you mobile explained from the 
want them, send only $2.00 and then $3.00 a month standpoint of theory and #7” 
until only $24.80 is paid That is all. Nothing practice. American Technical Society, Dept. A-7320, 
more to pay us. There is no further obligation Drexel Ave. at 58th St., Chicago, Il. 











| I would like to look at the five big auto books—send them ° | 
+ s s our free offer. I will pay the few cents delivery charges. 
American Technical Society T'tike them, “I ‘will send you $2.00 when I have had. the 
. books fifteen days, and then $3.00 a month until the special | 
Membership Free price of only $24.80 is paid. Otherwise I will return the 
books at your expense. You are to include, without charge, 
Yes, we include a certificate of membership in the American free consulting membership certificate in the American Techni- | 
Technical Society, which entitles you to free consultation on any cal Society. 
subject relating to automobile engineering. We have over a million - 
dollars of resources enabling us to get co-operation of the largest Name 
automobile manufacturers and dealers who have furnished us plans Address 
and photographs. This membership, which you get for an entire year 7 ? 
free, entitles you to consultation with 18 automobile experts, any Employer's Name 
~ whom will be ready to help you at all times. You can write . ‘ 
or wire any time for special information. Answers will be sent Employer's Addres 
promptly without oost. 





0 Qs 
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At last—a quick, _— es 
erty tan RGINEFERING 
ing way to learn 
Drafting, and learn it % : J 
right! Experts acknowl- " ™& ia 
edge my new, simple, easy : 
“Picture Method” to be ’ : 
the first new idea in teaching @ 
Drafting in 30 nee a A With My Amazingly 
most easily-grasped, sound anc Hy: 
sensible plan ever devised for @ lly ST % Easy Picture Method 
Home Study instruction—so clear, *% J i} | IF YOU EARN LESS THAN 
so interesting, so practical that almost f $60 A WEEK MAIL THE 
before you know it, you’re through— COUPON FOR BIG 
have finished—and are ready to go to = i 
work on a Big Pay Job. FREE BOOK 
« 
Learn to Earn—s60 to 84, "NOW EARNING 
$100 a Week > ey 

That's what drafting positions lead to. And the drafts- % 
man’s never out of work the year ‘round—for he's the King- 4 3 
Pin of Industry—the man they've got to have. Nota wheel 4 
can turn, not a brick can be laid, not a wire can be strung, until 4 


the job has first been planned and drawn on paper by a drafts- 
man. Why don’t you get into work like that? Why don’t you 

be a man they can't get along without—a Big Pay Man with a 
year ‘round Big Pay Job? You can—it’s capt chow you how! 


I°ll Quickly Prepare You for Drafting 


With my new method, I'll help you get ready for a Big Pay job so 
quickly you will be astonished. Spare time only At ~ | With my 
method—you see how it’s done, and you do it yourself almost 
automatically. It’s amazingly simple— yet so thorough and com- 
plete you learn Drafting from A to Z—learn it so you can sit in with 
the best of them on the Jobs that pay Big Money. 


Investigate Promotion Plan Now 
Don't sign up for any training until you've investigated my amazing 
new method. Mail coupon for Big FREE Book. See my great Earn- E 
while-Learning Plan—see the big Professional Drafting Outfit you FREE BOOK COUPON 

get at no extra = about é 
my Nation-wide Job Service— 
my postive Money Rack Aesec: pf de cBate Chet Dratiae vetoes 
—. ment. Mail coupon NOW! Dept. 687, 2132-2158 Lawrence Ave. 
Chicago, til. 


This Ps sion 8 y - Bi in Drafting” and 
is Profes P Tl Ga we tor chews gour“"Fites Bowed.” ‘Ths 
al Outfit and Job does not obligate me in any way. 

Service Is In- Name 

cluded-—-NO 


Extra Charge 
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ae line 


. 


“te 8 weeks to 
[2 ig job | S22 


Guarantee 
and Earn $75 to $125 a Week As Auto or Aviation Expert | ity tfifutompletine 


Learn the auto and tractor and aviation business by the McSweeny metho not satisfied, if you 

step out and set a = wy ty job at $75 to $125 a week or Ay a prod gd en y 

. repair shop and make up to $10,000 a year. Trained men are needed everyw b " — M 

> —- ary > acon? Opportunities galore! Eight weeks’ training fits you to open repair shop = ny ll — ge eel 
ond now « a $200 °° with one of the big aviation firms waiting for trained men, Read what George ’ 
can . Smith and C. EB. Gillespie have done. Hundreds of other McSweeny trained men can 
tell as interesting facts. Every month McSweeny men who complete their train 

ing are taking the place of half-trained and incompletely self-trained men 


LEARN IN ONLY 8 WEEKS VIATION 
Simple, thorough, practical sh °2 x Course 


ie om P. B, — & tt AVIATION {is paying tremendous incomes to trained 
right. You do Teal work with real men! Coupon brings complete details about complete course 
tools. and real equipment. No book 1" Aviation. Learn on real airplane engines under experienced 
studying. Very little schooling neces- ‘%”8tructors. Ask about special course in FLYING. Don’t miss 

this remarkable opportunity. Save by enrolling at once The 


sary. Any man from 16 to 60 can learn. : - 
Write today for Big Special Limiteq ‘mer you Start the sooner you will be ready to earn big pay 
Time Tuition Offer. or get into business for yourself. 

No facilities for colored students. 


trectore for the State. Highway Write for Big, 4 MAIL COUPON FOR FREE BOOK 
— due to McSweeny Illustrated Book PRR RRRRERRERR RRR EERE R ERE REESE ES 
FREE?! McSweeny Auto, Tractor and Aviation School, 
Dept. A-i4-K, Chester at 30th Street, Cleveland 
Ohio, or 263 Madison Street, Memphis, Tenn. 
Without cost or obligation, send me your big FREE 
book on Autos and Aviation, also, full details of 
your special tuition offer. 























AUTO, TRACTOR 

AND AVIATION 

Dept. A-i4-K, Chester at 30th Street, Cueve- 
land, Ohio, or 263 Madison Street, Memphis, Tenn. 


Street 


SSB Beane eae 
Sees aaa 


Town § 
SASHES SSSSEHRSSESSSSEESBE SEE KRESS o* 











LEARN IN 90 DAYS 


ON ACTUAL MACHINERY—NO BOOKS 


Don’t let the world bluff you. Get into electricity—earn $50.00 to 


$150.00 a week—and hold your head as high as the next man. 
You can do it easily by coming to my famous electrical school. In 12 short weeks 
youll pack in many years of practical knowledge You work shoulder to shoulder 
with expert instructors on ‘full-sized, moving, whirling motors, generators, batteries, Big Itlustrated 
Education or Experience Needed switehboards, telephone Book Sent FREE 
books to read. No from a horse-and-bug- a telegraph ¥ systems, Today, right now, 
» lectures to Msten gy now. When you St-, | etc. McSweeny take the first step 
. You learn by do- graduate I guarantee ‘Tined men get the big- out of that low pay 
IT’S EASY ing. I don’t care if that you'll know elec- > oo ae jobs. Every rut. Mail the cou- 
THIS WAY j ’ can’t tell a motor tricity from ‘“‘A’’ to fer omell oa Ive requests pon to me for big, 
“Z."" If you're not “ BATES illustrated book on 
Fascinating fitted to fill a big- Satisfaction Guaranteed ELECTRICITY. Act 
practical pay job I'll refund I will refund every today 
hop work in : every penny of your Penny of your tuition special 
my big schoo! : - tuition. ve pica Pong —— able Tuition offer. 
4 ou are 1e sole judge 
fits you. Not [i : of MeSweeny training. Just Mail Coupon! 
a correspond- _———— 
ence course _ at ee J. H. MeSweeny, Pres., | 
; 7 i McSweeny Electrical Scheols, 
| Dept. E-13-K, Cleveland, Ohio. | 





Dear Mac: Without obligation send me a copy 
of your big free book on ELECTRICITY 
also details of remarkable tuition offer and | 


M°SWEENY See , complete radio course. 


Dept. E-13-K, Cleveland, Ohio 


Ou 


COMPLETE RADIO COURSE 
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0 to *800 a month 
EASY ».;/ rained Aviators 


SSVVeVsesVeesesesesee 





On the line! A fleet of Bennett training planes lined up for 
morning flying. 


More Actual Flying in the > 
r. eo. L. Dennett, 
BENNETT COURSE Directing Head of 
The way to learn to fly is to fly! That’s why Bennett gives more ing Schools 
actual flying to students—why, every week, Bennett students are 
setting records for accredited flying time. Bennett students com- 
mand the highest salaries in the industry—from $300 to $800 a 4 Job Guaranteed 


th, d di nm the e of work you study. 
<cdeiieaitaaaie situa? tod to Graduates of the 


LOWEST PRICES 
Pay While Earning Transport 


Bennett gives you thorough, gruelling training, designed beyond question of Course 
doubt, to fit you for a U. S. Pilot’s or mechanic's license. Yet because of Owing to the tremendous 
the intensive method employed, Bennett can train more students in a year. & 

For this reason Bennett's prices are the lowest in the industry for this highest demand for skilled trans- 


> « cee port pilots of the highest 


And with our time-payment plan, the famous Bennett System of air training class, we are able to make 

is within reach of every ambitious man. All you need is a reasonable 4 

enrollment fee—then you can complete paying for the course after you this outstanding offer: 

graduate and are earning big money. Easy monthly installments enable you ‘ ‘ 

to pay out of your salary. This is the most generous plan in the industry. We will guarantee a job 
to the first 50 men who 


COURSES enroll in our transport 


The famous Bennett System comprises Navigation, Airplane Construction, ' 

feur thorough courses, starting with Aircraft Welding, Aero-Dynamics, course! Take advantage 
ground mechanics, and including Night and Blind Flying, Aerial Pho- of this unusual offer 
Private Pilot Training, Limited Com- tography, Trouble Shooting and re- ™ 

mercial and Transport Courses, pair and study of all types of motors. right now. 


ENROLL NOW AND SAVE $100 to $300 
Prices Will Advance Soon 


We have lately increased our operating expense tre- the present schedule of prices—which are the lowest 
mendously. Prices for training must be advanced. offered anywhere. Save money—save $100 to $300 
But for a limited time, we will take enrollments under —by enrolling now before prices advance. 


USE THE COUPON BELOW TO ASK FOR FULL DETAILS 


SBBA BV BPBPBRBBBBBRBSRRRRRERSRRERRER SR ER ERE SRE SR SER ERR ER EERE RSE ERE EEE EEE EEE EES 


BENNETT FLYING SCHOOLS, 423-D, West 6th St., KANSAS CITY, MO. 


Send me full details of the Famous Bennett System of 
Name ...... e« soee Aviation Training. I am interested in 
(] Ground Mechanics Course 
Address ' () Primary Flying Course 
: (] Limited Commercial Course 
City : : [] Transport Course 
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AMA7ING- 


Oil Gas Burner 
Jumps from 68to 9*Place adie 
in Sales Almost Overnight wich. 
OT on ONLY BURNER 


At last the oil burner industry’s 


Mineral Wick greatest protien is SOLVED! 
So EQUIPPED: ene of oi is, eliminated! | The INDE- 
LACO Burner P gg fh 
: e co, © e 
urner Places Oil Heat RAR asa Noa BW 

Oo IST is 
Within Reach of Rich and Poor! vow iniraAcessr? oe 


Here is the Ford of Oil Burners. . s 
It’s the first and only burner to ED ea t ers om “—“~ ag hy —_— 
7 irty, Heavy Coal to Carry 


use an age-old practical principle 
— sige pages 4% It now cuts | Wanted Quick You’ve adopted the radio, vacuum 
the costs of an oil-heat system to Preferably rated men — but also PRES bil T} : . } 

: : a sib Sak Seaeds a eine cleaner, automobile. Why continue the 
a fraction of present oil burner the man who will invest a small 
' capital in demonstrators—then get | drudgery of ancient coal and wood 
prices! By burning AIRand OIL | out and SELL. If this descrip- heat? Our easy purchase plan enables 


 citedeabieareane: incom busted and un- tion fits YOU, we will offer you 
burned gas, and SOLVES THE FUEL | 4” __ opportunity yore ENOUGH you to have comfort and convenience 


COST PROBLEM! FOR ANY MAN. in your home this very year! 


FITS ANY FURNACE « STOVE 


The Laco Oil-Gas Burner in one minute turns your present hot-air furnace, steam- 
heating or vapor-heating plant; kitchen range, parlor furnace, etc., into a ‘modern 
up-to-date oil heating system! 


Same Even Heat Day or Night 


Automatic temperature control. Operates quietly. Nothing to adjust. It’s install- 
ed and you forget about it. Designed to last a lifetime. Guaranteed. Complies 
with all ordinances. Actually safer than the ordinary gas range used in a kitchen! 


SOLD ON EASY TERMS (MAID THIS’ COUPON ~ 


Now—once and for all time—end ashes, dirt, smoke, odor, chop- ‘ 
ping, shoveling, carrying dirty, heavy coal and wood. The Laco Laco Oi! Burner Co., 2002 Union Street, 
does it for you! | Griswold, towa. 














Write for Details and Special Rtg By 8 ee elicit aaa as 
Introductory Low-Price Offer 
Tell type of heating system you now have. Special offer if you 


mail the convenient coupon now! 5 


LACO OIL BURNER co. } Kind of heating system I now have. 
2002 Union Street, GRISWOLD, IOWA eeennene ssesanbnaest: 


om 
CP 
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“They Snickered When 


Got Up To Speak" 
~But from the First Word, I Held Them Spellbound 


HE banquet hall was crowded. 

Suddenly I heard the chairman's 
voice say—““We will now have a few 
words from Mr. Byron Munn.” It 
came like a flash of lightning! He was 
unexpectedly calling on me for a speech! 

As I started to get up, I heard a 
titter run around 


Was Once a “Human Clam” 
After it was all over, Jack Hartray 
fell into step beside me as I left the 
hall. “Gee, that was a great speech!” 
he said enthusiastically. “You cer- 
tainly raised yourself about 100% in 
the eyes of every 





the table. 

“Watch him mz ake 
a fool of himself,” I 
overheard | or 


whis le’s so 
bashful. he’s 


afraid 
of his own 


voice.” 

I knew they wére 
expecting me to 
make myself ridicu- 
lous, but I only 
grinned inside. 

I stood squarely 
on my two feet and 
started in! 

“But When I Com- 
menced to Speak”— 


How 
How 
Ilow 
How 

to make 


to overs 


How 





What 20 Minutes a Day 
Will Show You 


How to talk before your club or lodge 
to address board meetings 
to propose and respond to toasts 
to make a political 
to tell entertaining stories my 
after-dinner speeches 
y to converse interestingly 
y to write letters 

to sell more goods 
¢ to train your memory 

to enlarge your vocabulary in a 
ome stage fright 
to develop self-confidence doz 
to acquire a winning personality 
to be the master of any situation be 


person in that place 
tonight. ... And 
yet they used to call 
you ‘a human clam’ 

and the quietest 
man in the office!” 


speech Tt was true too. All 
life I had been 
handicapped with a shy, 
timid and retiring na- 
ture. With only a lim- 
ited education I never 
could express my ideas 
coherent forceful 
As a result I saw 
ns of men with less 
ability pass me by sim 
ecause they were 
talkers and knew 


way. 








Almost from the 

first word, the smiles of 
derision faded from their 

were incredulous—amazed! 
the atmosphere became so 
you could have heard a 
No snickers nor sneers now! My 
voice, clear as a bell—strong, force- 
ful, unfaltering—rang out through the 
banquet hall as I hammered home each 
point of my message with telling 
strokes! I let myself go—soaring to a 
smashing finale that almost brought 
them to their feet! 


When I finished, 
stant of dead silence! And then it 
came—a deafening wave of applause 
rolling up from one hundred pairs of 
hands—spontaneous, excited, thrilling! 


doubt and 
faces. They 
Instantly 
tense that 
pin drop! 


there was an in- 


to create the right 
impression. It was maddening. 
A Lucky Accident 
st I accidentally ran across 
i How to Work 
Between its covers I dis- 
facts and secrets I had 
never dreamed of. Difficulties were swept 
away as I found a simple way to overcome 
timidity, stage-fright and self-consciousness 
—and how to win advancement, popularity 
and success. 

Today I hold the sort of position that I 
had always envied. My salary has been in- 
creased! I am not only in constant demand 
as a speaker in public but I am asked to 
more social affairs than I have time to at- 
tend. To sum it all up, I am meeting 
worth-while people, earning more than I 
ever dared expect and enjoying life to the 
fullest possible degree! And furthermore, the 
sheer power of convincing speech has 
been the big secret of my success! 


a little 
Wonders 


The experience of Byron Munn is typica! 
Not only men who have made millions, bu 
thousands of others have found success after 
learning the secrets of powerful, effective 
speech. Being able to say the right thing 
in the right way at the right time has per- 
haps been responsible for more brilliant suc- 
cess than any other one thing under the sun 

Get This Amazing Book FREE! 

Right now, we offer to send you absolutely 

a copy of How to Work Wonders 

This remarkable little bo 
how to develop the priceles 

of effective speech that h 
brought success, social position, power Pane 
wealth to so many. It will open 
to a new realization of what life holds in 
store. See for yourself! There is no obliga 
tion. You can obtain your copy free by just 
sending the coupon. 


NORTH AMERICAN INSTITUTE 
Dept. 2057 
3601 Michigan Ave., Chicago, Iil. 


show you 
**hidden knack’’ 


North American Institute, Dept. 2057 
3601 Michigan Ave., Chicago, Il. 
Please send me FREE, without obli- 
gation, my copy of your inspiring book - 
let How 
Words 
ing your 


information regard 
Course in Effective Speaking 
Name 
Address 
City 
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( 
Major Rockwell, US.R.Air Corps, Says: 


‘Til TrainYou at Home 


—and in 12 Weeks You Can Master Every Principle of 
Ground Training Which Is Necessary Before You Are 
Ready to Take Your Place in Any Branch of Aviation’”’ 


Of course you want to get into Aviation quickly! Ing each other for men with proper training! 
Every man, young and old, is eager to take his Now is the time for you to start! And my Home- 

lace and insure his future in this fastest growing Study Course is the easiest, quickest, least ex- 
industry which is paying big incomes to trained pensive way for you to make the start. Mail 
men. Aviation is the only Ly 4 In which coupon for my fascinating book which gives all 


Major Rockwell 
World War Flyer 
Who Will Teach You 


Major Rockwell is a fa- 
mous world war fiyer, 
decorated with the Legion 


literally raid- details, 


of Honor and the War 
Cross. He is now devot- 
ing himself to teaching 
Aviation, and he will train 
you for a position in this 
great new industry as 
only a Veteran World 
War Flyer can train you. 
Under Major Rockwell's 
guidance your future in 
Aviation is assured. 














Your Jobis Here 











manufacturers and airports are 


You Learn Aviation Ground Work at Home 
—Then Choose Any of the 40 Ground Jobs 


Right in your own home, devoting 
about an hour a day, I teach you the 
essential Aviation fundamentals cover- 
ing every phase of ground work, as well 
as the principles of flying and naviga- 
tion. This is the same instruction that 
you would receive if you went away toa 
ground school. It makes no difference 
whether you intend to fly or to make 
your mark in Aviation as a designer, 
rigger, motor expert, repairer, inspector, 
builder or in any of the 40 big-pay 

have this 


ground jobs, you must 


highly important ground work in- 
struction to land any real good job 
in this new fast-growing industry. 
I will belp you find your proper place in 
Aviation and start you on the right road 
to sure success. Manufacturers, Trans- 

ort Companies and Airports prefer 

Rockwell trained men. ‘Then if you 
want to go farther and take up actual 
flying, you can come here to Dayton 
where I'll see that you get your flying 
instructions at one of America’s finestair- 
ports—at my special reduced prices. 


No Advance Education or Experience Needed 


You don’t need to have any previous 
education to master my course. You do 
not even heed to know anything about air- 
planes or mechanics. My home study 
course is thorough and complete. Every- 
thing is clearly explained with_easy-to- 
understand text and pictures. In a few 
short months you will have grasped every 


fundamental principle of aviation ground 
work and you will be well on the road ty 
qualify for any important aviation job 
paying $300 to $400 a month. My Forme 
Study Course will also give you all the 
knowledge necessary to pass the Govern- 
ment's written examinations for me- 
chanics’ or pilots’ licenses. 








40 sors" 


for Every 
Airplane 
Every air- 
plane in serv- 
ice means 40 
men on the 
ground, all 
highly paid. 
Riggers 
Designers 
Elec- 
triclans 
etal 
Workers 
Draughts- 
men 
Plane Me- 
chanics 
Motor In- 
spectors 
Air Port 
Managers 
Welders 
Transport 
Manegers 
Etc., etc. 





Aviation Begging for Trained Men 


Only TRAINED men can command the high salaries. Em- 
ployers are glad to pay big money for men who know 
Aviation—builders, mechanics, service and maintenance 


men, and flyers. 


high salaried Aviation jobs open to the trained man. 


Let me prepare you for one of the many 


I will 


prepare you at home to take your place in the most fascinat- 


ing, fastest growing industry in the world. 


Rush this 


coupon to me for a copy of my famous free book. 


Money Back 
Guarantee 


I am so certain of your suc- 
cess in Aviation that if you 
are not satisfied after com- 
pleting my course, I will re- 
fund every cent of your 
tuition. 


Employment 
Service 
After you graduate I help 
you get a job without cost. 
There’s a great demand for 


men with Rockwell training! 


MAJOR ROB’T L. ROCKWELL 
THE DAYTON SCHOOL OF AVIATION 


Desk M-2 


DAYTON, OHIO 


GetMy No-RiskPlan 





Peeeeeeeseeesesscares <8; 


My Big Book, 
ixplains ALL . 


Major Rob’t L. Rockwell 


The Dayton School of Aviation 


Desk M-2, Dayton, Ohio. 


Dear Major:—Please send r 


e FREE and without oblication a copy 


of your famous book on Aviation; also your special tuition and position 


offer. 


Town 
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No alibis now for 
not learning to play ! 


+O Best 


po 


“1 DON'T 


A PRIVATI TEACHER” 


Ob bee ote wwnkis tdi assoaces 


AE aa 


Easy as A-B-C to become a popular musician 
on any instrument this ‘‘no teacher’? way 


WwHr let your imagination run loose 
and keep you from becoming a 
popular musician? Haven't you heard 
that there is a way of learning to play 
your favorite instrument in a few short 
months? Without taking lessons from 
a teacher! Without paying expensive 
fees! Without any tiresome technique 
or dry-as-dust exercises to struggle 
through—a way that has been vouched 
for by over a half-million people in all 
parts of the world! 


The U. S. School of Music has com 
pletely removed all the difficulty, bore- 
dom and extravagance from music 
lessons. It has made the reading and 
playing of music so downright simple 
that you don’t have to know one note 
from another to begin 


is done, then a picture shows you how, 
then you do it yourself and hear it. 
No private teacher could make it 
clearer or easier. 


“Goodbye Blues” 


Sooner than you realize you will be 
bringing cheer to the folks at home 
with your playing. Gradually you gain 
confidence and professional expression. 
Then parties, popularity, orchestra work 
follow in short order. You'll know 
how good it feels to be out of the wall- 
flower class and into the whirl of 
things . . . to be able to provide musi- 
cal enjoyment for others whenever you 
are called upon. 

The abundance of joys that music can 
bring into anyone’s life is now yours 

to share. Let the time- 





proven and tested U. S. 


It’s So Easy! 


Your own home is 
your studio. The les- 
sons come to you by 
mail They consist of 
complete printed instruc- 
tions, diagrams, and all 
music you need 


You study with a smile. 
For instead of just scales 
you learn to play real 
tunes from actual notes 
right from the very first 
lesson on And you're 
never in hot water. First 
you are told how a thing 





PICK YOUR 
INSTRUMENT 


Piccolo 
Organ "Cello 
Violin Sight Singing 
Drums and Ukulele 
Traps Hawaiian 
Guitar Steel Guitar 
Mandolin Clarinet 
Harp Flute 
Cornet Saxophone 
Trombone 
Voice and Speech Culture 
Automatic Finger Control 
Piano Accordion 
Banjo (Plectrum, 5-String 
or Tenor) 


Piano 








School home - study 
method help you to in- 
creased pleasure and fi- 
nancial gain. Bear in 
mind no matter which 
instrument you select— 
the cost of learning in 
each case will average 
the same — just a few 
cents a day! 
Free Book and Demon- 
stration Lesson 
Our wonderful illus- 
trated Free Book and our 


Free Demonstration Les- 
son explain all about this 


remarkable method. The booklet wil! 
also tell you all about the amazing new 
Automatic Finger Control. They prove 
just how anyone can learn to play his 
favorite instrument in half the time and 
for just a fraction of what old slow 
methods cost. 


If you really want to learn to play— 
if new friends, go times, social popu 
larity, and increased income appeal to 
you—take this opportunity to mak 
your dreams come true. Now! Sign 
the coupon and send it before it’s too 
late. Instruments supplied when need 
ed, cash or credit S. School of 
Music, 26210 Brunswick Building 
New York City. 


U. S. SCHOOL OF MUSIC 
26210 Brunswick Bldg., New York Cit) 
Please send me your free book 
“Music Lessons in Your Own Home 
with introduction by Dr. Frank Crane 
Free Demonstration Lesson, and par 
ticulars of your easy payment plan. 
am interested in the following course 


Have You 


Inst.? 





City State 
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Heres the 


PROOF 


$375 One 

Month in 
Spare Time 
“Recently I made 
$375 in one month 
in my spare time 
installing, servic- 
ing, selling Radio 
Sets.” 
Earle Cummings, 
18 Webster St., 
Haverhill, Mass. 


$450 a Month 
‘I work in what I 
believe to be the 
hengeet and best 
quipped Radio 
chap in the South- 
west and_ also 
perate KGFI. I 
averaging $45 
menth.”” 
Frank M. Jones, 
922 Guadalupe St., 
San — 





Tex. 


Rad’. 


If you are earning a penny o than $50 a week, 
send for my book of information on the opportuni- 
ties in Radio. It’s FREE. Clip the coupon NOW. 
A flood of gold is pouring into Radio creating hun- 
dreds of big pay jobs. Why go along at $25, $30 
or $45 a week when the good jobs in Radio pay 
$50, $75, and up to $250 a week? “Rich Rewards 
in Radio” gives full information on these big jobs 
and explains how you can quickly learn Radio 
through my easy, practical homestudy training. 


Salaries of $50 to $250 a Week 
Not Unusual 
The amazing growth of Radio has astounded the 
world. In a few short years three hundred thou- 
sand jobs have been created: And the biggest 
growth is still to come. That’s why salaries of 
$50 to $250 a week are not unusual. Radio sim 
ply hasn’t got nearly the number of thoroughly 
trained men it needs. 
You Can Learn Quickly and Easily 
in Spare Time 
Hundreds of N. R. I. trained men are today 
making big money—holding down big jobs—in 
the Radio field. You, too, should get into Radio. 
You can stay home, hold your job, and learn in 
your spare tinie. Lack of high school education 
or Radio experience are no drawbacks. 


Many Earn $15, $20, $30 Weekly 
on the Side While Learning 

I teach you to begin making money shortly after 
you enroll. My new practical method makes this 
possible. I give you SIX BIG OUTFITS of Radio 
parts and teach oom to build practically every type of 
receiving set known. M. Sullivan, 412 73rd St., 
Brooklyn, N. Y., writes, “I made $720 while study- 
ing.”” G. W. Page, 1807 21st Ave. S., Nashville, 
Tenn., “I picked up $935 in my spare time 
while studying.” 


Your Money Back if Not Satisfied 


fits you for all lines—manufacturing, sell- 
in business for yourself, operating 
broadcasting station—and many 
others. I back up my training with a signed agree- 
ment to refund every penny of your money if, after 
completion, you are not satisfied with the lessons and 
instructions I give you. 


Act NOW---64-Page Book is FREE 
Send for this big book of 
a 
ws 


Radio information. It has put 
hundreds of fellows on the road 
to bigger pay and success. Get 
it. See what Radio offers you, 
and how my Employment De- 
partment helps you get into 
Radio after you graduate. Clip 
or tear out the coupon and 
mail it RIGHT NOW. 


J.E. SMITH, Pres., Dept. 9x83 


National Radio Institute 


Washington, D. C. 


My course 
ing, servicing sets, 
on board ship or in a 


nploymemt Service tt 





fo 


| 








30F the 100 you 
can build ie 


Find outg out 
about Ht me 
practical way 


* 
big pay 

My PE 

é 

ad Jz 
» ‘Smith, Preside at. 
Dept. 9x83, National Radio Institute, 
Washington, D. C. 
Dear Mr. Smith: Send me your Free book 
“Rich Rewards in Radio’’ giving information 
on the big-money opportunities in Radio 
and your practical method of teaching with 
six Radio Outfits. I understand this places 
me under no obligation. 
Name 
Address 
City 
Occupation 
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OCKET. EDUCATORS 


Read Audels Pocket Educators for advancement and profit in 
your work. Every mechanic in the building trades should have this 


BUILDERS” MECHANICS" 
Gea 


inside trade information at his fingers’ ends. 
possibilities of your profession. 
are well informed. ‘© earn more, learn more. 


arn the scope and 


Any job can be done better if you 


AUDELS CARPENTERS AND BUILDERS GUIDES—4 VOLS. $6 


Inside Information for C 
workers. 1600 


3 3700 diagrams; flexible; 
metaods, ideas, solut ions, om © tems—money saving 


Build Joiners, Bull Mechanics—all Wo0od- 
degreen bis pocket size. Shortcut instru ooo 
easy progres- 


An 
sive course for the my A vactical daily helper ant cick Re Reference for the master 


worker. A Helpin d to E 


er and Better Work and Dotter Pay. To get this aid for 


yourself, simply fill in and mail the FREE COUPON belo 
INSIDE TRADE INFORMATION ON: 


How to 


stee! 
uare; How to to fle and | How to set girders and 


sills; How 


ing strength of timbers; | to excavate; How to 


use settings 12, 13 and 
to frame 


ay: and roofs; How 

estimate costs; How 
to build houses, barns,| How to 
gar os. ry et —. How to 


ete.; 
arithmetic: draw oan 


tion problems; Estimat- | up spec! 


trim; 
, ft doors: Hiow tolath—iny 


tions; Hi floors; How to paint. 





AUDELS PLUMBERS AND 


GUIDES—4 VOLS. $6 


non nae out! A practical, illustrated, Reference Library and Study-Course for 


Plum Lay 
Best eet M etal Wor 
Students. 


Sgure and 
out obligation, th: ion Tr wor! 


and A 


RADE INFORMATION ae 


01 . 
death ag Pf, &. 
steel, threading Math- 


ematics tables, hys- 
jes. Materi ale — tren, 





—_ Laying o ou 
steel, —— rass, oug’ 

lead, tin, antimony. | ting: 

Sheet metal—galva-| Pi 


tion, syphonage, tanks. | tilation, refrigera' 


rt york lems, method 


“ Audels Guides are prao- 
Water apply. —. tical = to understan ‘, 
Gas-fit- : 


wel 
tings. Underwriters. 
too: Sheet metal work, prob- 
is, Brazing, 
heating, lead burning. 





flanges. joints. | Welding, various welds, 
examples. ds 


methods. B a 


pe 
nized—plate. Sanita-| Elbows. Heating. ven- | ing, forges, 





AUDELS MASONS AND BUILDERS GUIDES—4 VOLS. $6 


trade reference library, for Beteatevers, Cement Workers, 


A new, oqeapiete, Siusten: lustrated 
Plasterers, Tile Setters and Stone Masons, including a practica’ 


struction. 1100 pages; 2067 


outline of Steel Con- 
ams; flexible; pocket size. A practical Trade Aasistan: 


= modern methods of masonry construction. Easy to understand and apply. A 
rellable and authentic reference work and study-course for Master Journeyman and Youn , 


Mechanic. Use 





FREE COUPON below and find out for your- /igau, Masons Guides an 


self, without obligation, whether this set will t you. the best books on the sub)« 


INSIDE TRADE INFORMATION ON: 


ave & {4 Bei jodge * WA on and 


Bricklaying, tools, ma- meg: How to ficure brick | Prasterers eases 


terials; Brick Safe 


jigns, pat- | wor 
terns, bonds; Setting 


chimneys; ; Boiler settings, ces: 


loads, piers, | Plastering on various sur- 


itonemasonry ;Cut- 


frames and foundations; | anchors, fire stops; Labor fa Sto 

Mortars, scaffolds, esti- | tables; Concrete, forms; | “2s. ‘Bnishing, estimating 

ms ating: Mortarsand mor-| How to figure concrete | Stone; Derricks, rigging; 
x 


tar m 
mosaic, hollow tile; 


ing; Tile setting, | work; Stucco—on old and | Steel construction; Fire 
new buildings; Plastering | proof; How to read biue 


Straight ‘edee test, trow-|— wood lath — metal; | prints. 








PRACTICAL ELECTRICITY — 1 VOL. $4 


Audels Handy Book of Practical Electricity is a simplified Read 
Reference and Study Course in one pocket size, leather bound vol- 
ume—for Engineers, Professional F.lectricians and Students. 1040 pages; 
2600 diagrams; flexible red leather bound. A reliable authority and 
handy helper for every electrical worker. Contains important and valu- 

able wiring diagrams, calculations, 
machipe apetenes, helps on mainte- 
nance and repair. Use this FREE 
COUPON toe ay and find out, with- 
out obligation, how this handy book 
will help you in your Jaily work. 


INSIDE TRADE INFORMATION ON: 


Electro-Therapeutics, X-Rays, 

Shocks, Welding, Brazing, Radio 

Hook-ups, Motion Pictures, Tele- 
goon, Telegraph, Cranes, Bells. 

c ps, Tools, Shi Drive. 

Railways, ‘Vehicles, Automobile Flec- 

tric Systems, Ignition, Generation, 

Lighting, Plant Management, Power 

Armature Winding epai Cc. 
Motors and Apparatus, D G. Motors and "Ap- 

parse. Alternator Construction, Dynamos, Wir 
n¢ Diagrams, Sign Flash Cable Splicing, 
Power Wiring, Outside Wiring, ny Light- 

. Rectifiers, Converters, Transformers, 


Complete in one 
handy, red leather 
und volume 


Conductors, Insulators, Static, Dynamic, Radio 
Electricity, Applications, Ready Reference and Index 





—~ Covering the entire field of Modern Electricity. 


Learn More and You Will Earn More! 
Know your job and you "ll never be without me. The 
skilled man is always in demand. Knowledge is pow: 
Learn your trade Lee ag gd by easy reading. This co 
pon is your copectaany or advancement and better pa 
You risk nothing in sending for Audels Guides for /r: 
eZamination. Send it NOW 
2 SS eS RR Re SM 
Ziaaw THEO. AUDEL &CO., 


65 W. 23 ST., NEW YORK CITY 
EXAMINATION Please mail me for free examination 
COUPON 


the books marked (x) below. If I fir 
them satisfactory, I agree to mail $1 i: 
i « days, on each set ordered, and to further mail $1! 
See on each set until I have paid the purchase pric 
iO 4 Weis sell] 4PLUMBERS 
GUIDES $6 





| [| 1 ELECTRICIANS 
HANDY BOOK ‘4 


RA ee re 
fy COCO P REIS «...-cerecccscoocesecevecetboosoes 


‘ EMPLOYED BY ...ssscocscccsccesesececen 10138 
m- 
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ATEN Titttcoviscurs 
COPYRIGHTS 
OUR OFFER: Your invention 

YOUR FIRST STEP. The inventor should write for our blank 

form—“RECORD OF INVENTION.” This should be signed, 


witnessed and returned to us together with model or sketch and 


description of the invention for INSPECTION and ADVICE, FREE. 


Write for Our FIVE Books Mailed Free to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and 100 Mechanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding Trade-Marks and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries and secure Foreign 
Patents in shortest time and at lowest cost. 


PROGRESS OF INVENTION 
Description of World’s Most Pressing Problems by Leading Sci- 
entists and Inventors. All Communications and Data Strictly 
Confidential. Interference and Infringement Suits Prosecuted. 


DELAYS ARE DANGEROUS IN PATENT MATTERS 
IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 

OFFICE to save correspondence, secure protection and early 

filing date in the Patent Office. To secure special preparation of 

your case send $25.00 on account with model or sketch and 

WZ description of invention. If the invention is not patentable we 

TR, “4 will return fee less cost of search. 

. Our Lawyers Practice in all U. S. Courts and Defend Clients in 

Ine Suits involving Patents, Trade-Marks and Copyrights 

Uj OUR ORGANIZATION OFFERS PERSONAL SERVICE 

on. YY By Experienced Patent: Lawyers, Solicitors and Draftsmen 

V4 We Regard a Satisfied Client as our best advertisement, and 

furnish upon request, lists of clients in any state for whom we 

have secured patents. 


PAYMENT OF FEES IN INSTALLMENTS 


oe | 


= 
bY 
a 


Et | 


J 
.<) 











re! It is not necessary that the total cost of a patent be paid in one payment. We permit our 

Phe clients to pay for their applications in three installments as the preparation of the appli- 

0 cation progresses in our office. 

a Highest References — Prompt Service — Reasonable Terms 

‘- fees eee eee ss | | WRITETODAYS OO Oe 

es 4 

TY ' A 

en ' FRE , VICTOR J. EVANS & CO. |; 

i i COUPON a Registered Patent Attorneys Established 1898 a 

RS , teeee SS MAIN OFFICES: 672 Ninth St., Washington, D. C. ' 

os y BRANCH OFFICES: 1007 Woolworth Bidg., New York City; 828 Fidelity Phila. Trust g 

7 Bldg., Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1640-42 Conway Bldg., Chicago, 

7 i ill.; 1010 Hobart Bldg., San Francisco, Calif. rs 
| Gentlemen: Please send me FREE OF CHARGE your books as described above. 1 
é 4 
4 

a5 








ELECTRICITY 


A WAY to prepare yourself. Motion pictures 
train you for a big pay job in electricity. Easier, 


Quicker. Appeals instantly to every man who wants 
to get ahead, to be somebody, to make real money. 


Movie machine and films furnished for real 

movies of electrical work in your own home no 
matter where you live. Explains everthing. 
Easy. Fascinating. Colleges use them. The 


quickest and best home training method 
ever devised. In an amazingly short time 
you are ready for a big pay job. 

You can’t lose. We agree in writing 
to give you the training and em- 
ployment service necessary to get 
a better job at bigger pay or 
refund every cent. Big Free 


book tells everything. Mail 
coupon today and find out 
how easy it is to take 
this short-cut to real 
money-making. No 
obligation. Write 
now, while low in- 


troductory price 
is in effect. 


Motion Pictures, T*e The 


Bigger 


to 
TRAIN YOU\’ "MBO 
S oa =? VA Pay WEEKLY 





THE NEW WAY IS THE 
BEST | WAY 


rnew 
work IN Picture 
ining supe- 
rior to the old 


Kl The NATIONAL SCHOOL of 
VISUAL@® EDUCATION 4 


“The Film Way to Bigger Pay” 
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Thecusands of Pilots—Mechanics—Helpers—Salesmen— 


GREER Training Puts You 


SK yourself this question 

what will the aviation indus- 
try amount to in a year or so? 
And you know the answer—it will 
be America’s most gigantic indus- 
try. 

And question number two: isn't 
it logical to assume that the men 
who get into aviation now will 
grow with the industry and be 
among the leaders “tomorrow?” 
We all know that to be so. 

Even today, though aviation is 
still in its infancy, there is a big 
demand for pilots, for men in avia- 
tion factories—air transport com- 
panies — passenger and express 
service—air mail—barnstorming — 
aerial photography, motion picture 
work, crop dusting, etc. 

Opportunity! Fellows, aviation 
teems with it. Reason it out for 
yourself; thousands of passengers 
and tons of mail and freight are 
now being swiftly and safely car- 
ried all over the country daily 
Manufacturers are all behind in 
supplying the demand for airplanes. 
Why? Because there are _ not 
enough men ready to step in and 
function in the various branches of 
the industry. 


In the great seven and four story 


Greer shops you learn on actual 
equipment. And what training! 
You learn metal construction— 
wing  building—woodworking—en- 
gine repair—acetylene welding— 
carburetors—ignition—complete air- 
plane construction — rebuilding 
repairing—meteorology and naviga- 
tion. 

Is it any wonder that students 
from all over the world are to be 
found in the Greer Shops? 


Well-known fliers—men like C. L. Laird, 
with many years experience in aviation 


in AVIATION 


as a designer and builder, 
have made names for 
im aviation—are the men 
supervise your training. 

Why not insure 
real future in this 
try? 


RIGHT. 


and others 
themselves 
who will 


who 


yourself for a 
amazing indus 


When you enroll I will allow you 
t. R. or Bus fare from any point 
in the U. S. And don’t let the lack of 
money hold you back We will 
you in getting employment while you 
are studying—anc after you grad 
uate assist you to get a still better 
position. 


assist 


I 


to mail you—free—my big 
iviation book. I want you to learn 
ibout the many remarkable and 
exclusive features of the Greer Col- 
lege. Learn why I say that when 
better pilots are trained Greer will 
train them. 

Never mind what you may think 
now—rush the coupon and get all 
the facts. No cost or obligation so 
mail the coupon now. 


GREER COLLEGE 


Dept. 10-N 2024 S. Wabash 
Chicago, Ill. 


I want 


Greer College, Dept. 10-N 
2024 S. Wabash, Chicago, til. 

Please mail me free your big Aviation 
book and full details about your Training 
ind Employment Service 


upation.. 
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Are You Hungry For... 
venture. . 

opularity. 

Big Pay? 


CHOOSE 
AVIATION! 


themselves on the road to undreamed of money— 
success—popularity—and prominence! 
Easy to Get Into Aviation 
By This Home Study Method 
Get into this thrilling profession at once while the 


RE you a red- 
blooded, dar- 
ing he-man? 
Are you eager for a life of constant thrills, con- 
stant excitement and f fascinating eventsfr Do you 
crave adventure, popularity, admiration, and the 


applause of great crowds? Then why 
not get into the Aviation Industry— 
the greatest adventure since time be 
gan—the greatest thrill ever offered 
to man? 

Think what Aviation offers you. 
Thrills such as you never had before! 
The praise and plaudits of the multi- 
tude. And a chance to get in on the 
ground floor where rewards will be 
unlimited! 

Aviation is growing so swiftly that 
one can hardly keep track of all the 
astonishing new developments. Air- 
mail routes have just been extended to 
form a vast aerial network over the 
entire U. S. Airlines and airplane fac 
tories are springing up all over the 





Pick Your Job! 


Flying 


Airplane Instructor 
Airplane Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 
Airplane Contractor 


Airplane Motor 





field is new and uncrowded. Now 
by a unique new plan—you can quickly se 
cure the basic training for one of these wor 
derful high salaried jobs, at home, in sj 
time. Experts will teach you the secret 
give you all the inside facts that are 
sential to your success. And, the stuc 
Aviation is almost as fascinating as 
actual work itself. Every lesson is cl 
full of interest—and so absorbing that 
actually forget you are studying. But 

of all are the ultimate rewards you 
fitting yourself to gain! 


Send for FREE Book 


Send the coupon for our new, free be 

just out—Opportunities in the Airplane 
dustry. It is vitally interest 
ing, reads like a romance 
tells you things about 
astonishing profession 
never even dreamed of. 
offer a limited number 
copies FREE. Write 
yours today. 


country. Men like Henry Ford are in- Expert 
vesting millions in the future of ,com- 
mercial Aeronautics in America! The 
possibilities are so tremendous that 
they stagger imagination! 
Everything is set for the greatest boom in his- 
tory. The fortunes that came out of the automo- 
bile industry and out of motion pictures will be 
nothing compared to the fortunes that will come 
out of Aviation! There is just one thing holding it 
up:—lack of trained men! Even in the beginning 
thousands will be needed—and generously paid. 
The opportunities open to them cannot be over- 
estimated. Those who qualify quickly wili find 


oe // American School of Aviation 
eee / Dept. 2057, 3601 Michigan Ave., 
- Chicago, Iil. 


Airplane 
Designer 





AMERICAN SCHOOL OF AVIATION, 

Dept. 2057, 3601 Michigan Ave., Chicago, Ili. 
Without obligation, please send me your FREE Book 
Opportunities in the Airplane Industry. Also inforn 
tion about your Home Study Course in Practic 
Aviation. 
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Pay Your Bills 


AND HAVE MONEY TO SPARE 


with a steady Income for 
the rest of your life— 
if you will take care of my business in 
your locality. No experience needed. 
Pleasant, easy work, can be handled in 
spare or full time. 


No Investment Needed 


I furnish all capital—I set you up in 

business, advertise you, and do every- 

thing to make you my successful and 

respected partner in your locality. I 

will make you my partner in my fast 

growing, established business — but I 

don’t ask you to invest a single penny 

in merchandise. Everything is furnished 

; to you FREE—just look after the busi- 

ness in your locality and we will split all the money 50-50! 
Partner may be either man or woman. All I ask is that 
you have ambition and can devote a few hours each day 


to distributing my famous prod- 
ucts to friends and a list of 
established customers. High grade 
food products, teas, coffee, spices, 
extracts, things people must have 
to live. 


Your Groceries 
at Wholesale 


As my partner I furnish your 
groceries at wholesale — I do 
everything to see that my part- 
ners get all the advantages of 
Big Business. Big FREE supply 
contains over 32 full size pack- 
ages of highest quality products. 
Choose all your groceries, at 
wholesale, from my big list of 
over 300 home necessities. Quali- 


ty backed by $25,000.00 Bond. 


IShow You Easy Way Make 
$15 a Day Steady Income 








LOOK ! 
$36.47 in Hour and 
Half 


Mrs. S. M. Jones, mother of 
4, made $36.47 first 1% hours. 
Working only 2 half days a week 
made $2000 profit in few months. 


$200 in Spare Time 

C. C. Miner, Iowa, made $200 
im spare time his first 15 days. 
His first 4 days brought him $74 
profit, 


“$15 A Day Easy” 
Says W. Skiles, Pa., “I have 
made $15.23 in only 2 hours. In 
addition to a big steady income 
he says, “You have given me 
$1,437 worth of gifts, checks and 
prizes.” 
Burned Mortgage 
On Home 
Rev. McMurphy, Alabama, 
tells how Van brought him from 
poverty to a mortgage-free home, 
new car and financial inde- 
pendence. : 
You too can be free from moncy 
worrics for life—send 
the coupon, 











I don’t want you to take any 
chances. I give you a GUAR- 
ANTEE that is the talk of the 
entire industry. This is the most 
amaz‘ng guarantee ever made 
for a steady, year ’round in- 
come. I can make this guar- 
antee because I know you can 
do as well as my other part- 
ners whose letters are shown 
on this page. 


I Furnish You 
Chrysler Coach 


aS) 


Besides going 50-50 with my 
partners on profits, I WILL 
FURNISH YOUR HOME 
with hundreds of wonderful 
premiums, including pianos, 
living room sets, etc., that I 
give as premiums. Send cou- 
pon at once for my signed 
GUARANTEE which protects 
you against loss and assures 
you $100 a week for full time 
; or $3.00 per hour 

for spare time 

work. 


I offer every one of my partners a new Chrysler 
ad 


Coach as soon as they come with me. 


I want my 


partners to be prosperous and look prosperous to 
gain respect from everyone in their localities, 


That’s why I offer you 


ABSOLUTELY 


FREE this brand new Chrysler Coach to 


use in your business. This is no con- 


test! It is yours to keep just as soon 
as you show me you are i 
earnest. Send coupon today. 


Health-O Quality Products Co. 
Cc. W. VAN DE MARK. Pres. & Gen. Mgr. 
Dept. 2033-KK, CINCINNATI, 0. Health-O Bidg. 


1929—By C. W. V. DM. 
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Our 


Will it be a small 
one—grudgingly given? Or a 
big one, made unasked, be- 
cause the firm wants to keep 
you satisfied? 

You can compel the raise 
you want—fairly and squarely 


OU don’t start home nights 
with your eyes closed— 
stumbling and groping 
—and expect to get there. 
Then why are you stumbling 
blindly along, hoping and wait- 
ing for your next raise, praying 
that it may be more than a few 
dollars a week and knowing you'll 
probably be disappointed. 
Common sense—your own ex- 
perience—tells you that while 
modest raises may be given for loyalty and long 
service, the big ones come only as rewards for 
incr ability — greater value to your employer. 
What's the answer?—It’s simple if. you're serious. 
If you want to get to the place where salaries are 
substantial and raises come unasked instead of as a 
form of business charity, you must prepare. You 
must make yourself an unusual man—you must 
train yourself out of the masses into the classes. 
Look—if you want to know exactly what we mean 
—here are A a cases. There are over fifty thousand 
in our files. 


What Home-Study Training Did 
for a College Man 


He had a college education, but he had not been able 
to climb higher than a mechanic’s job in a little 
Ohio garage—working long hours for a pittance— 
until he learned three years ago from a LaSalle 
representative about our home-study training in 
Modern Salesmanship. 

Two years later, te was manager and his pay 
check was large in proportion. 


“Fired” Into a Bigger Job 


You would have thought that when paved roads and 
motor trucks wrought havoc with the freight busi- 
ness of this western electric railway, our graduate— 
then in charge as Traffic Manager—would have 
found himself out of a job. 

And he might have—but for the fact that his 
training with LaSalle in Traffic Management had 
made him so valuable as an executive that he was 
—— in a different capacity and steadily pro- 
moted, 


“Gocd-Bye, Bench, I’m Superintendent Now” 


“A year ago the third of March, I was a tool and 
metal pattern maker. I was that day made a fore- 
man, and soon afterward I took up LaSalle training 
in Industrial Management. On May 24 of the follow- 
ing year—due largely to the application of the 


ext Raise — 


When and 
Why ? 


efficiency poy laid down in your 
training—I was made superintendent of 
the factory. During this time I made a 
reduction in my department overhead of 
about 6 per cent and an actual labor- 
cost ‘reduction of 25 per cent.” 

So writes another LaSalle member after 
only 15 months of spare-time study. 


Are You Really in Earnest? 


You probably are saying right now, “But aren't 
those exceptional cases?”’ The best answer to that 
question is to give actual facts. 

In our LaSalle 100 Per Cent Club—composed 
only of men and women who have doubled their 
salaries through LaSalle home-study training—are 
thousands of members. Many of these report in- 
creases of 500, 1,000, 2,000 per cent. Not yet in this 
club, but climbing fast toward it, are scores of 
thousands of others who can boast 10, 20, 50, 75 
per cent increases. 

You can do the same—if you will. 

Would you like to know more about the special 
training LaSalle offers in the field you'd like to be 
in, about the way you can fit it into your evenings 
and apply it in your daily work? The coupon below, 
filled out and mailed, will bring you this detailed 
information, without cost or obligation, quickly and 
in interesting form. 

Spend sixty seconds and a two-cent stamp. It may 
change your entire future. Get the coupon in the 
mail—quick. 


-=-=-=-= Find Yourself Through LaSalle! 
LaSalle Extension University 


The World’s Largest Business Training Institution 
Dept. 10493-R, Chicago, Ill. 
1 would welcome an outline of the LaSalle plan, together with a 
copy of “Ten Years’ Promotion in One,” all without obligation. 
B M t OLaw—De¢gree of LL. PL. 
Modern Salesmanship ()Commercial Law 
Higher Accountancy CJ Credit and Collection 
(J Traffic Management rrespondence 
LC) Railway Station Industrial Managemert 
anagement Modern Foremanship 
0D Banking and Finance Personnel Management 
(C.Modern Business Expert Bookkeeping 
Correspondence Commercial Spanish 
0D Business English Cc. P. A. Coaching 
() Effective Speaking Stenography—Stenotyry 
() Telegraphy Railway Accounting 





Present Position - - _ - 


Address 
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or $975.00 


Flyaway, Our Airport 


Ned Bottoms of Indianapolis says: “I was soloed here last December. 
Never was in a plane for four months. Then I soloed my own built 
Super Parasol without the least bit of trouble. Found it easier to fly 
than the training plane, and have been flying it ever since.” 


AMERICA’S MOST POPULAR SPORT PLANE 


Heath light planes are the pioneers, having been produced for 21 years. 
The Heath Super Parasol is backed by this long experience. 
Heath light planes have won every National Race in recent years. 
A Heath Super Parasol won the two light plane races at the 1927 National Air Races, Spokane, Washington. 
It is mot a toy but a practical flying airplane with long endurance. 
Its performance is not theory, but based on actual tests. 
This performance is equal to the best of modern designed ships. 
It is the only practical sport plane in America. 
The only “after solo” light plane produced enywhere. 
is the most economical plane to fly and maintain, costing only one-fourth as much as any other plane. 
is the only safe light plane built because it has been carefully engineered over a period of years by 
men long identified in the industry. 
is not a “pipe dream” of which you are offered impossible or fake blueprints. 
is built im a modern aircraft factory, with every conceivable device to produce an accurate and 
economical plane. 
is a a plane that has been built in a barn or basement and for which worthless blueprints are 
offered. 
is the only plane in the world you can buy blueprints and material for. 
It is the only REAL plane designed for the private owner. 
The only plane that can be stored like a car and flown in any weather. 
Because of the many manufactured Parasols flying throughout the country the resale value is far in excess 
of any other plane of today. 


Large detailed shop blueprints $5.00 per set. You can get 
started building for as low as $35.00. Send 10c for 
large illustrated booklet, describing in detail this won- 


derful plane. 
Heath Airplane Company / 


Dept. M-10 
1721-29 Sedgwick St. Chicago, Il. AES: owt s 
soe 2°; aa FO ot 
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CUT - PRICE SALE! Two Years’ Written Guarantee given with each watch. We guarantee to replace Free any watch ¢ 
ef Guaranteed Watches prove satisfactory to you or to refund your money in full. Send No Money. Pay on delivery, Fill in } wath y Anny 


NEWEST b WRIST 
——s $3.99 





WATCH 


With Two Bracelets. One 
of the greatest Bargains in 
America today. 
Storekeepers and instalment 
Mail Order Houses charge a 
great deal more for this very 
watch—We import watches direct from Switzerland and give you the benefit of 
TIME our savings. Absolutely the newest, dainty, fashionable, ladies’ watch. White 
gold finish, engraved, assorted shape case, protected against tarnishing by new 
PRECISION Chromium process. Exquisite dial with raised gold letter figures—Fully jeweled 
MEN’S morement, guaranteed for two years. Silk grosgrain ribbon for day wear and 
Rolled gold effect link bracelet for evening and party wear. An accurate timekeeper 
STRAP WATCH and a Bargain at $3.99. SEND NO MONEY. Pay on delivery. Fill in coupon below. 





Worn by Practical Men Every- 
where—Guaranteed shock proof and weather proof— 
Perfect timekeeper—Radium dial—tells time in dark— 
Fine imported Full Jeweled Movement—Silverfinish, 
protected against tarnishing by new Chromium pro- 
cess. Genuine leather strap—Absolutely a $10.00 value. 
Fully guaranteed to give you complete and entire satis- 
faction. This is not a cheaply constructed domestic 
watch, but a real timepiece. SEND NO MONEY. 
Pay on delivery $3.99 plus postage. Fill in coupon. 


LATEST ULTRA- . mag 

“The President” “The Chanceller” ) 

MODERN WRIST Men’s 15-Jewel $799 Men’s 6-Jewel $5.99 
Strap Watch ; Strap Watch 


men’s 15 Jewel! strap watch. e lior** "a 6. trap 
service, shock proof, dust-proof Built for real om cy ee 
Mounted in an elegant and wi a ounted in an e! 
te saase. Our gon-taraishablo case 
; rectangular, ice in assorted shapes; square, rectangular 
iss Fitted with a genuine Swiss Six 
movement, carefully tested and accur- 
ja: 


ewel 

~ ately sted. o years’ written guaran 

— in = disco with each wateb. Each watch euvplied 
hes. ery ~ > 

~My “te design, See j o motment Reaular $25.00 justment. lar $20.00 valve. 

case beautifully enameled in Belew. &: o—=- pat AF apy, be menen, Fill ip 


exquisite color combinations of . ; 
blue, black and ~ Movement .Y GENUIN DIAMONDS. 5 No instalments to Pay. 
ue, black and green. Mo E DIAN et jre ¥4 kee. 49 Nothing like it offered 











of the best Swiss make, 6 Jewel 4 
lever, 2 adjustments, carefully tested and _ accurately Willy <3 ; age ® rt before. Beautiful guar- 
timed, with two years’ written guarantee. Extra link Sg “i > gs RINGS anteed 14K. solid gold 
bracelet, in white go!d finish, furnished with each watch. SPs et 4 rings set with genuine 
$15.00 value. Our cut price $5.92. SEND NO MONEY. SH (Ss TRS yf 4, diamonds only $4.98. Instalment houses charge 
Fill in coupon. X: Pe ae , p acne for am ringe. Buies direct you save 
S ra ne a4 lealers’ pr emember these are genuine 
JENKINS $ 97 .. A =* diamonds set in solid 14K. gold rings at only 
WATCH— $4.98. No, 1 & No. 2 are ladies’ Rings and 
4 No. 3 is a men’s ring. Send no money. State ring and 
LIGHTER size wanted. Pay on delivery $4.98. Fill in coupon below. 
A combination of an - 
elegant, — oa La 
cigarette lighter W a he 
fine, guaranteed Swiss F . Paris 
watch. The watch is of 
the best Swiss make, 6- 
Jewel lever movement, 
carefully tested and ad- 
justed, accurate time- 
keeper, with two years’ 
written guarantee. The 
~ cigarette lighter is well- 
= known U.S. make, very 
fine and elegant in appearance, yet was a 
durable in construction. Leather covered sides, o ” = ro 
- : La Francaise’ 6 Jewel Platinum andj‘‘La Parisienne’ 15 Jewel Platinum and 
all ag ES ee Se eT Diamond Effect Wrist Watch. The vers;Diamond Effect Wrist Watch. The very 
= v _ ?_ > delnvery $4.97 latest creation in elegant and fine wrist/latest creation in elegant and fine wrist 
— nm coupon, ‘ay on de , watches. Newest design cases in assortediwatches. Newest design cases in assorted 
plus postage. shapes, platinoid effect and completelyishapes, platinoid effect and completely 
surrounded with sparkling synthetic dia-|surrounded with sparkling synthetic dia- 
monds and sapphires. 6 Jewel movement,imonds and sapphires. 15 Jewel movement, 
guaranteed for two years. Has the appear-|guaranteed for two years. Has the ap- 
ance of a platinum and diamond set wristipearance of a platinum and diamond set 
watch, and guaranteed not to discolor.|wrist watch, and guaranteed not to dis- 
‘Complete with elegant extension linkjcolor. Complete with elegant extension 
bracelet. $30.00 value. Our cut pricejlink bracelet. $35.00 Value. Our cut price 
This Exquisite Com- $7.59. SEND NO MONEY. Just fill in$9.49. SEND NO MONEY. Just fill in 
bination of Elegant coupon, Pay on delivery $7.59 plus postage.coupon, Pay on delivery $9.49 plus postage. 
Imported Swiss 
Watch, together with 
penknife and chain 
and  pistol-shape 
cigarette lighter re- 
duced to $3.59. 
Watch is of latest 
design, newest thin 
model, _ beautifully 
engraved case, white gold effect— 
handsomely designed dial with vision 
letters—jeweled movement and really 
a perfect timepiece, guaranteed for 
two years. 
Comes to you complete 
with latest style watc!- 
chain and a fine penknife 
to match design of watch 
The cigarette-lighter at 
the other end of the chain fsa 
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Tear off this COUPON and mail 

The Jenkins Corporation, Dept. 10-S-276 
683 Broadway, New York, N. Y, 

Gentlemen: Kindly ship me C.0.D, the following advertised articles. 
Check articles desired) 

) Lifetime Watch escce 

) Newest Style Wrist Watch 

) The “President” 15 Jewel . 

) The “Chancellor’’ 6 Jewel 

) Ultra Modern Watch 
) Genuine Diamond Ring 
» “La 
) 
) 
) 

















Francaise’ 6 Jewel Watch 
“la Parisienne’ 15 Jewel Watch 
Jenkins Watch Lighter 
Watch, Chain & Lighter 


( 
( 
( 
( 
( 
( 
( 
( 

( 
( 
( 


NOMO 0000000 000c0eccccssceer ccc ccs ceees ecencccceccccccoocescceecccoece 


BtTOCE  cccccccqecccccccccccccceeccccceeeeccccccccccccocceescceccccscccces 


UV. cccccccccccccccccces Cecvccscecccccccseeteccecs State. .ccsccceccseose 
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Follow this Man! 


Secret Service Operator 38 Is on the Job 


Follow him through all the excitement of his chase of the counterfeit gang. 
See how a crafty operator works. Telltale finger prints on the lamp stand 
in the murdered girl’s room! The detective’s cigarette case is handled by 
the unsuspecting gangster, and a great mystery is solved. Better than 
fiction. It’s true, every word of it. No obligation. Just send the coupon. 


F * The Confidential Reports 
No. 38 Made to His Chief 
And the best part of it all is this. It may open your eyes to the great 
future for YOU as a highly paid Finger Print Expert. More men are 
needed right now. This school has taken men just like you and trained 


them for high official positions. This is the kind of work you would 
like. Days full of excitement. Big salaries. Rewards. 


Earn $2500 to $10000 a Year 


You study at home in spare time INSTITUTE OF APPLIED SCIENCE 
920 Sunnyside Ave., Dept. 23 Chicago, Ilinois 
No advance education is needed. Any man who can , 1 -—With — —_ a h , 4 me 
read and write, and think can make good. A won- entlemen:— Without any obligation whatever, send me 
derful book tells all about what others have done. your new, fully illustrated Free book on Finger Prints, 
Shows pictares of real crimes and the men who also FREE copy of operator No. 38's confidential report. 
solved them. We'll send you a FREE copy with the Tell me about your low prices and easy terms. 
free reports. Get our low prices and easy terms. 
Mail the coupon. 
INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 23-57 Chicago, Illinois 
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wholesale prices and a chance to pocket $10 to 

$15 cash profits in a day. I'll give you the same 
opportunity I gave to L. C. Van Allen, of Illinois, who 
reports profits of more than $100 a week. You don’t need 
any experience. Gustav Karnath, a farm laborer in Min- 
nesota, writes: ‘“‘Made $20.35 the first 5 hours.’”” Mrs- 
B. F. Bagmell, of Louisiana, says she makes $10 to $15 
a day in spare time. And I now offer you the same chance 
to make money and save money on groceries that I gave 
these people. 


Y= right now, I'll give you groceries at rock-bottom, 


I am president of a million dollar Company. I distribute 
high-quality Groceries and other Household Necessities 
direct from factory to user through Authorized Local 
Representatives. Last year 
my Representatives made 
nearly two million dol- 
lars! Now I invite you 
to share in these profits. 
I'll help you make money 
from the very start. And 

I will give you Groceries 

and other House- 





Ford Tudor Sedan 
This is NOT a contest. 
The car is given to you 
free of cost in addition 
to your large cash profits— 
as an extra reward or 
bonus. Mail coupon for 
full information about this 
generous automobile offer. 














hold Supplies at savings of nearly one-half! You have 
a wonderful chance to make and save big money. 


el . 


You don’t need capital, training or experience. All you 
do is call on your friends and my established customers 
and take care of their orders. I never sell to stores. You 
alone get the profit on all orders from your territory. 
YOU POSITIVELY DON’T RISK A CENT. Keep 
your present job and start with me in spare time if you 
want to. Oscar Stuart, of West Virginia, reports $18 profit 
in 2'¢ hours spare time. 


If you want to get groceries at our rock-bottom, whole- 
sale prices—and $10 to $15 in a day besides—send me your 
name at once. Don’t miss this wonderful opportunity, 
You have everything to gain—not a penny to lose. 
I will give you full details of my amazing new plan without 
cost or obligation and tell you how to get a newest model 
Ford Tudor Sedan free of cost. I'll give you the big oppor- 
tunity you’ve long been waiting for. So don’t lose a moment, 
Mail the coupon now. 


THE AMERICAN PRODUCTS CO. 


President and General Manager 
2257 Monmouth Avenue Cincinnati, Ohio 


-—----- 
Albert Mills, Pres., American Products Co., 
2257 Monmouth Avenue, Cincinnati, Ohio. 


Send me, without cost or obligation, all the facts 
about your new proposition that offers Groceries 
at wholesale and $10 to $15 in a day besides. Also 
explain your new Ford Offer. 


Nam 
Address 


(Print or Write Plainly.) 
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DISSATISFIED? 


Is Your Heart In Your Work? 


AVIATION OFFERS AN 
UNLIMITED FUTURE! 


THE NEw 


Fiyinc MaANuAL 


PUBLISHED BY 


AND INVENTIONS 
MAGAZINE 


Gives You the Opportunity You’ve Been 
Waiting For 
DETAILED DESIGNS AND PLANS 


by world famous light plane designers are complete and fully explained in a 
language that you can understand. Hundreds of young men throughout the 
country are building these airplanes and flying them successfully! 





INCLUDES : 


ON J Building the “Baby Bullet” by Stewart Rouse 

oy An Air-Minded America by Maj. H. H. 
SALE if ! Arnold 
Bes | Why An Airplane Flies by Ivan Driggs 
Oct. x P How to Fly by Pilot Gene Shank 

; A Course in Welding by Orville Hickman 

Radio in Aviation by Charles M. Adams 
Ist Building the Alco Sportplane and the 
Lincoln Biplane 


i How to Make Model Airplanes 
An Airplane Catalogue and Dictionary 


Reserve your copy at once! If your favorite newsstand is sold out, send $1 (bill or stamps) and the new 
Flying Manual, published ty Modern Mechanics and Inventions, will be mailed you immediately. 
Address: Modern Mechanics and Inventions, Fawcett Publications, 501 7th Ave So., Minneapolis, Minn. 
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‘The Von Hoffmann Graduate Qualifies” 


Will Give You 
a Thorough— 
Practical Training 


The training which the Von Hoffmann student 
receives is the exact training which .he must have to 
| qualify for immediate positions on the ground or’ in 
the air. The cost is low considering daily flying, the 
thoroughness of theoretical and ground instruction jon 
latest modern type planes, Wright Whirlwind and other 
standard motors. 


WH 





A Record 
to Be 


Proud Of 

All Airplanes used by us for both instruction | Ou recerd to 

: i , date shows that 

and passenger service are planes licensed by the | every von Hof- 
' . . . . duate 
U. S. Government and our instructors are U.S. | Par" os 


Licensed Transport Pilots and U. S. Licensed | ¥. 8. Govern. 
. . . e ment License. 
Mechanics. Our equipment is new and of 
modern design, subject to daily U. S. Government Inspec- 
tion. (We have a resident U. S. Government Inspector on 
the field—think what this means to you.) 
Easy Month ‘a t ? 
y aay Vagments We teach you by actual 
It is easy to pay the Von Hoff- a “ 


mann way because small monthly flying and practical 1ll- 
payments are extended. Let us show struction; no long 
you how you can start now and pay J 7 > S 
later, even after you have finished COUTSC needed. No 
the course of training. student bond 


required. 
Von Hoffmann , 
Aircraft School 


222 Lambert-St. Louis 

Flying Field 
(Lindbergh’s Own Field) 
St. Louis, 
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Win A Nash 


or 


$2,750.00 


in Cash 


Someone who answers this ad will receive, absolutely free, a fully equipped 7-Passenge-, 
advanced Six Nash Sedan, or its full value in cash ($2,000.00). We are also giving away a 
Dodge Sedan, a Brunswick Phonograph and many 
other valuable prizes—besides Hundreds of Dollars 
in Cash. This offer is open to anyone living in the 

U. S. A. outside of Chicago. 





Solve this 
Puzzle 


There are 7 cars in the circle. By drawing 3 
straight lines you can put each one in a space by it- 
self. It may mean winning a prize if you send me 
your answer right away. 


$750.00 Given for Promptness 


In addition to the many valuable prizes and Hundreds of Dollars in Cash, we are also 
giving a Special Prize of $750.00 in Cash for Promptness. First prize winner will receive 
$2,750.00 in cash, or the Nash Sedan and $750.00 in cash. In case of ties duplicate prizes 
will be awarded each one tying. Solve the 
puzzle right away and send me your answer to- 
gether with Fy name and address plain! 
written. $4,500.00 in prizes—EVERY ODY 
REWARDED. 


John T. Adams, Mgr., Dept. 2607 
323 8. Peoria St., Chicago, Il. 


Here is my answer to the puzzle, 





My Name 





JOHN T. ADAMS, Mgr. 
Address 





Dept. 2607 323 So. Peoria St. Chicago, Ill. 


2 ee me me 
Trririiiiyiittttt to 
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the AQ Easy Ways 


» CoMake 33° an Hour gum 


In Your Spare Time sees 


ADIO} 


shown are but a 
sample of the many 

ways in which our mem- § 
bers are making $3.00 an # 
hour upwards, spare time 


and full time, from the day they join : 


the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the 
Association. 
Our Members Earning 
Thousands of Dollars 
The Association was 
Weekly formed to help men 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money- 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 


| while you learn, while you prepare 


yourself for a big-pay Radioposition. 
The Association will enable you to 
buy parts at wholesale, startin busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 


im 


—— 
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country are opening stores, increas- § 


ing their pay, pass- 

-%. ing licensed opera- 

=), tor examinations, 

landing big-pay 

positions with 
Radio makers, 


} 
| 


| RADIO-FY ge if 
i — PHONOGRAPRE Y | 


» IMPROVE TONEALD 
* VOLUME OF OLD SET. 


Below 
are a few re- 
ports from those 


S,o0ee0 Joining the Assotiation I have 

joining the Association I have 
$3,000.00 Cleared nearly $2,000.00. It is 
almost impossible for a young fellow to 
fail, no matter how little education he has, 
if he will follow your easy ways of making 
money.” 


$1,100.00 in J. R. Ales, Co — tere 
eeks one over ° A worth o 
6 Ww business in the last 6 weeks. 
Next month I am going to open up a store 
of my own. I never knew that money 
could come so fast and easy.” 


N. J. Friedrich, N. ¥.— 
a “I have averaged $25.00 


a week for the last 7 
months even though Iam not a graduate 


but just learning.” 

R. C. Kirk, N. C.— 
“Your training has 
: been very valuable to 
me. I landed a job with the big department 
store out here a few weeks ago use I 


Him Job 


cashing in on the 


cs 


chew 0 AM ac sa 


had my membership card with me. There ~ 


were a large bunch of applications ahead 
of me.” 


ACT NOW 


If You Wish NO-COST 
Membership 


' For a limited time we will give to the 


ambitious man a No-Cost Member- 


; ship which rieed not—should not— 


cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 


DP Se Ke eee eee sewer a eeeeSeasesy 





Radio Training Association of America 
Dept. MM-10, 4513 Ravenswood Ave., Chicago 


Gentlemen: Please send me by return mail § 
full details of your Special No-Cost Member- * 
ship Plan, and also a copy of your Radio ; 
Handbook. ’ 
r) 
‘ 


FREE HANDBOOK 


It is not only chock-full of absorbing 
information about Radio, but it shows 

}} you how easily you can increase your 
income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 


Radio Training Association of America 


13 Ravenswood Avenue Dept. MM-10 Blinois 
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The everlasting cry! ae eo 


DOES require more pay and still more 
bay to live in this fast-moving, expen- 
sive age. Write for this book prepared 


to help you get more pay. 
10,000 men have asked for 


ay & 


This book is not a catalog. It is just what I 
say it is, “My Pay-Raising Plan.” It contains 
sound money-making advice. I tell you — 
training will do for you if you want to 
ahead. For instance, I can prove that Jo ~ 
Savadge, trained by me, makes $300 a month. 
A. H. Bernier, trained by me, earns $7,000 
to $9,000 a year. Arthur DeWalt, trained 
by me, makes more than $400 a month. 
D. C. Stroop, trained by me, makes $475 a 
a month. L. V. Broughton, trained by me, 
makes $300 a month. 


This Book is Mailed 


your spare fou You 

to train a at home i in drafting Large an g haces apne keepyour Pyob at home LT, my ty soon as you become my 
dustries have more and more jobs waiting for draftsmen student I give a an Deg yy to carn axtra money. 

year after year. I help you get a job without 

one of the higher ene execut vay ype in plants, fac- Pp . Emplovers, of d draftsmen come to me for compe- 

ories and business h with afoun- tent draftsmen at $60—$70—up to $100 a week straight 

dation originally as Draftsmen, 


salary. 
all buildings, all machinery, all No 


The construction o previous experience is ou do ot peed 

automobiles, all Fs busses, all aA all electrical to be a college man or high | school eat ae 

apparatus, all manufacturing and construction of any you ‘til you're in a RN MORE: FAY 
sort, depend upon draftsmen. at steady work. ALL LS = 


“FREE” Pay-Raising Plan, 


ENGINEER DOBE, 
1951 Lawrence Ave, Div.,23-57 Chicago 


Please send me tree of oft cost, “My Pay-Raising Plan”. | 
also want to earn MORE PAY. 





" If You Earn Less 
m Than $70 a Week 


=y If will mail t Sele compen now, I 
‘ send you 4 y - Raising 
rae Many of te 0,000 and more 
good Ji hy The ‘book 
pa 
postpaid and 
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will come to you = 
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Broadcasting Station 

WISN is operated from 

The School of Engineer- 

; also Amateur Sta- 
980. 


Be Bill@acid 
YOU for BIG PAYin 


ELECTRICIT 


IN YOUR OWN HOME 
Just as I have trained 
23,000 Graduates in my, 
Great Electrical School 


OW, through my Extension 

Division, will train you for 
advancement. and MORE PAY 
in Electricity without your leaving your 
home! You will get the same course, 
the same methods, the same faculty of 
skilled engineers that bave made The 
School of Engineering internationally 
famous. 
Behind your training will be an institu- 
tion specializing in Electricity. Not a 
mere correspondence school but a —_ 
established college, over 25 years old, 


Oscar Werwath, E. E. 


Director of the Extension Division, School 
of Engineering — Pioneer in electrical 
training for 25 years. 


Home Shop-Laboratory 
Without Extra Cost! 


AFull-sized Home 





Thou- 








Exclusive 


Laboratory Equipment 


that cannot be se- 
cured elsewhere. 
Special Unit 
Board System 
makes fascinating 
sportoflaboratory 
experiments. 

Amazingly easy 
to use, 


You can take S. 
of E. Home Shop- 
Laboratory train- 
ing without risk- 
ing @ penny. 
Guarantee Bond 
protects you. 


Shop- Laboratory 
(not toys) that 
you can't dupli- 
cate for $60, in- 
cluded with each 
course without ex- 
tra charge. 


Patented 


No mere book on 
theoretical study 
—but PRAC- 
TICAL training 
on full-sized mo- 
tor, switchboard, 
circuits, and elec- 
trical equipment. 


recognized by the U. 8. Gov't. 
sands of S. of E. graduates nowemployed 
in important positions with largest con- 
cerns in the country. 


Diesel Engines for the Panama Cana 

on which S. of E. Students Sscloued 

with acceptance tests at the request 
of U. S. Government. 








ELECTRICALLY TRAINED MEN 
Earn $3,000 to $10,000 a Year 


In Radio, Television, Aviation, Automotives, Refmgeration, Moving Pictures, 
Super-Power, Lighting—Electricity is the key. Big manufacturers are pleading 
for men trained in Practical Electricity. Salaries of $3,000 to $10,000 a year 
now are common. Here is a vast field for you, with unlimited opportunities. Now 
is the time. Start on the road of Electrical Training that leads to bigger pay— 
bigger opportunities—and SUCCESS! 


EARN AS YOU LEARN 


Cash in on your Electrical Training while you're learning. Many students 
report increased earnings, advancement, even while studying. Train in your 
spare time at home. Employment Service renders FREE aid for life. Life- 
time Consultation Service. Many exclusive features available nowhere else. 


Mail the coupon today for full particulars. 


EXTENSION DIVISION 
SCHOOL of ENGINEERING 


Dept. 40,. Milwaukee, Wisconsin 


MAIL COUPON NOW / 
| Extension  prenom, Dept. 40 

SCHOOL OF ENGINEERING 
Ss Milwaukee, Wisconsin 


Please send me, yithout hipation, yaa 4 
~ trated catalog, *‘Practical Electricity—the Key 
Send Coupon TODAY for to Success,” and details of Extension Division 


FREE illustrated Catalog — training. 
“Practical Electricity—the Key 
to Success""—and full details of 
Extension Division Training. 
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[ IFTING the (2urtain 


by R. D. ADAMS 


The Mechanic Who Made Houdini’s Trick Magic Apparatus 





O THOUSANDS of persons in every large city of America and 

Europe who have seen him perform the most amazing feats of magic 

illusion in all the hoary history of this fascinating art, the late Harry 
Houdini stands out as the supreme master of mystery. 

And well he earned that distinction. But in magic, as in every branch of 
knowledge, oftentimes the most confusing and puzzling things are simple to 
the point of absurdity once the mystery which shrouds them has been swept 
away. 

“How did Houdini do that?” has been on the lips of millions many times. 
There have been numerous guesses but few know the real secret of even his 
simplest tricks. 

Who so well as the mechanician who made much of that paraphernalia 
used by Houdini could better explain the secrets of his mysteries or form a 
better estimate of the man himself? R. D. Adams, former vaudeville gymnast, 
who quit the stage many years ago following an injury and started up a work- 
shop for the purpose of manufacturing trick bicycles, magic cabinets and 
numerous kinds of mechanical specialties for stage folk, knew Houdini for a 
quarter of a century. He manufactured many of Houdini’s most elaborate 
devices. He sat in with the stage wizard when he was planning many of his 
new tricks. And to Mr. Adams, Houdini made the startling revelations here 
chronicled. In this series of articles Mr. Adams gives an astounding insight 
into the mystery which enveloped Harry Houdini and his work, presenting 





facts never before given to the public. 


—The Editors 








, AD Harry Houdini 
chosen to go be- 
yond the law, he 
might have been 
the most dangerous 
criminal in all 
history—a phantom 
Raffles who plun- 
dered remorselessly 
and ran little if any 
chance of detection, 
and even less of being kept incarcerated 
once he fell afoul of justice. 


The imagination is fairly staggered at 
what he could have done in the role of a 
criminal with all of his uncanny ability to 
open. safes, to escape from cells, to trick 
and to mystify. 

Cupid’s mirth is a mere titter beside the 
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stentorian guffaw which Houdini had for 
locksmiths. With an organized group of 
crooks, instructed in his methods and pos- 
sessed of even a portion of his startling 
power to achieve the seemingly impossible, 
what a scourge Houdini might have been 
tu society. 

But far more engaging still, for it would 
have been quite impossible for a man of 
Houdini’s sterling integrity to resort to 
roguery, is speculation upon what might 
have been had he yielded to a temptation 
to possess himself of a majesty which Caesar 
himself might have coveted—to become the 
power behind the throne of Russia. 

Wealth beyond the dreams of avarice, the 
resources of the world’s vastest country as 
his plaything, formed the bait held out to 
him to play the role of the charlatan. It 


Modern Mechanics and 





WIRES RUN THROUGH LEG OF CHAIR 
TO HIDDEN EAR PHONES 


SEI hay 


»SCOUDINI'S “ORICKS 


ASSISTANT READS 
QUESTIONS, TELEPHONING 
THEM TO WOMAN MIND 
READER'ON STAGE. 





One of Houdini’s favorite mind reading stunts 
is illustrated in these drawings. Spectators would 
write out questions on a table top which con- 
cealed a moving roll of paper which took a 
carbon copy of what was written. Later it was a 
simple matter for a confederate to recover the 
paper roll and telephone the questions to the 
woman “mind reader” who answered them as 
she saw fit. 


was a terrific temptation—to take advantage 
of the mystic-mad empress of Russia and 
push the vicious Rasputin from his pinnacle 
of power. 

Houdini resisted, as I shall show later 
on, because of his unimpeachable integrity 
and a peculiar circumstance which arose at 
the last moment to enable him to fortify 
himself against the temptation. 

Deception, of course, was his stock in 
trade. Yet he was not a charlatan. Always 
he kept saying to his public: 

“I am spoofing you, please don’t take 
me too seriously.” 

But despite his frankness, there were 
many who insisted he was possessed of me- 
diumistic powers without realizing it. 
Among them were Sir Arthur Conan Doyle, 
Sir Oliver Lodge and the late Empress of 
Russia. 

Since his death, this cry has been raised 
again and again and his exploits are being 
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pointed to as proof that the gadfly of all 
fakers who laid claim to supernatural assist- 
ance, in reality was in league with familiar 
spirits himself. 

Just the other day, the theory was ad- 
vanced by a well meaning gentleman that 
Houdini could not have “passed through” 
a solid brick wall without exercising medi- 
umistic powers. And there was a long, half- 
Lbaked argument on how it would be possi- 
ble with the aid of mediumistic powers, and 





Starting as Handcuff King, Houdini Became the “Prince of Magicians” 


only with their aid, to perform such feats. 

Bosh! I shall expose that and several 
more of his more notable tricks in their 
entirety for the purpose of laying the ghost 
of supernaturalism which the deluded and 
also the designing think they have seen or 
profess to have seen peering over Houdini’s 
shoulder. 

All his life, Houdini fought the false 
mediums and their dupes. He was at times 
tremendously agitated by their suggestion 
that he was a medium, even if he was ob- 
livious of the fact. He could not tell the 
public how he performed his wonders, with- 
out giving away his own game. But he 
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could and did, expose the tricks of the self 
styled warlocks. He offered as a reward a 
young fortune to any of them who, with the 
supernatural aid they claimed to possess, 
could perform a feat he could not duplicate 
by trickery. None ever won it. 

* * & 

Houdini, as a boy in Wisconsin, was ap- 
prenticed to a lockmaker. He plunged into 
the study of locks with all that intensity 
which characterized everything he under- 
took. He learned that most locks could be 
opened easily with almost any substitute 
for a key if one knew how to proceed. And 
he gradually acquired nearly every con- 
ceivable type of key and picklock with 
which he armed himself when he started 
out in public as a “handcuff king.” These 
he secreted cleverly about his person. Ex- 
tending rigidly from the rear of his belt 


LIFTS SELF 
WITH BARS 


REMOVES 


° 
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Perhaps the most spectacular of Houdini’s escape stunts was the water chamber trick shown above, 
in which he was suspended feet first in a water-filled tank, the top of which was apparently securely 
padlocked. A secret rivet, turned by his assistant, released the false top and enabled him to pull 
himself out of the water by means of the iron bars, which may be seen at the side of the tank. 
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Houdini Developed Lungs to Stay Under Water for Several Minutes 


was a short picklock which he often utilized 
to free himself when his hands were 
manacled behind his back. By pressing the 
handcuffs in the proper position, he could 
oftentimes shoot their bolt in the twinkling 
of an eye. But if this dodge failed, he had 
numerous other strings to his bow. 


Houdini was an athlete and contortionist 
of great skill. He could dislocate his 
shoulder joints and bring his pinioned 
hands forward over his head or he could 
step backward through them to effect a 
natural position. 


In his breast pocket there was usually a 
silk handkerchief peeping out. This he 
would seize with his teeth and from under 
the hem extract a little cluster of keys and 


picks which folded like a jack-knife. 


Holding this instrument in his mouth, 
he could quickly try out the various keys of 
which it was composed. But should they 
fail to provide the open sesame, the screen 
behind which he worked fairly teemed with 
keys although their presence would not be 
detected. There were countless secret apart- 
ments in it which the pressure of a spring 
would open. And in this well equipped 
workshop Houdini, who could tell at a 
glance the nature of key or pick required 


for the purpose at hand, could usually gain 
his freedom in a few seconds. 

But neither keys nor picks were necessary 
for many of his demonstrations. And curi- 
ously enough the tricks that seemed most 
dificult were often the simplest. For in- 
stance: 

Houdini would walk down to the foot- 
lights and ask all those who had handcuffs 
with them to come to the stage. Now, it 
seems evident, that theater-goers are very 
unlikely to be lugging handcuffs with them. 
But invariably Houdini’s spectators would 
divulge five or six pairs of manacles. These 
were the magician’s own cuffs carried in by 
confederates. It looked much better to use 
the handcuffs presented by a supposed 
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FALSE TOP SLIPS OUT OF CABINET WHEN 
HIDDEN HOLD-DOWN BOLT IS TURNED 


OPENINGS 
FOR FECTS 


SQ EXTEND THROUGH TO. 
FALSE TOP = 





— PADLOCK STAPLES DO.NOT~ _ 


; RIVET 
= ee — CLOSED, 
— TOP HELD 


DOWN 


RIVET OPEN— 


TOP SLIDES UP 4 


a 


FLAT SIDE OF RIVET FITS INTO 
MORTISE IN FALSE TOP 








Details of the rivet assembly which held the ‘secret of Houdini’s water chamber trick are shown above. 
Note how the rivet holds the false top securely in place when it is closed. When examined by spec- 
tators, the secret of the false top cannot be detected; the padlocks apparently hold the top tightly. 
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Houdini’s Ghosts Write on Slates 














To demonstrate that “spirit writing” on slates 
can be produced by natural means, Houdini 
staged a demonstration before a Congressional 
Committee. He is shown holding a slate on which 
he has caused to be produced a “spirit” message 
from Benjamin Franklin to a member of Congress. 


stranger instead of what were evidently his 
own. And again, on many occasions, were 
it not for the confederates, no handcuffs 
would be forthcoming from the audience. 


However, after the first few appearances 
at an engagement, the inevitable publicity 
was sure to find detectives, deputy sheriffs 
and others present with cuffs which they 
vere pretty certain the artist could not es- 
cape. The more of these, the more startling 
the trick—and the easier, as we shall see. 


Suppose a half dozen real strangers came 
to the stage, five or six confederates also 
appeared. Feigning real alarm because of 
the presence of so many manacles, Houdini 
would indicate that the job ahead of him 
was beyond human possibility and then re- 
luctantly explain that he would try to free 
himself from all of the irons at once if the 
audience would give him time for the stu- 
pendcus task. 

One by one the cuffs would be fitted on 
his wrists and powerful forearms until he 
was in irons up to his elbows. But he saw 
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to it that confederates’ cuffs were placed on 
first. This made it necessary to fasten the 
bona-fide ones on his forearms. A second 
or two behind the screen. Soft music by 
the orchestra. Then a burst of applause as 
the apparently exhausted but triumphant 
magician appeared bowing and holding in 
his hands all of the irons. 

How did he escape? Very simple, indeed. 
The cuffs of the confederates on his wrists 
and lower forearms, he could unlock with 
a dexterous twist and jerk. It was not neces- 
sary to unlock the others. His heavy 
muscles had prevented them from being 
closed so tightly that they could not be 
slipped down over his wrists and hands 
after the shackles of his confederates had 
been flipped off. Still locked they were 
handed back to the real owners. 

Had the strangers been allowed to attach 
their handcuffs first, Mr. Houdini might 
have remained behind the cabinet much 
longer. But he would have freed himself 
anyhow. Belt, handkerchief or cabinet with 
secret compartments would have furnished 
the necessary keys to solve the locks. 

Occasionally after his wrists and fore- 
arms were manacled, Houdini would still 
further complicate his act by permitting a 
heavy leg iron to be placed around his 
ankle and allowing any spectator who hap- 
pened to have a padlock to lock the clasp 
and retain the key. 

After going behind the screen and free- 
ing his hands, then his ankle, Houdini 
would come before the audience and grave- 
ly ask the spectator to remove the padlock 
from the leg iron. Houdini never needed to 
pick the lock. One of the rivets on the 
clasp of the manacle was held in place by 
a spring. By giving this rivet a half turn it 
could be extracted, the clasp opened, and 
the ankle released. The rivet was then 
thrust back into position and the device 
was ready for the spectator to remove his 
padlock. 

One of Houdini’s mind reading tricks was 
an elaboration of an old one. But he always 
went his predecessors one better in every- 
thing he did. 

As the spectators passed through the lobby 
they were informed that they might write 
a question for Houdini to have answered, 
place it in their own pockets without per- 
mitting anyone to see it, and the informa- 
tion requested would be forthcoming. 

A table was present for the benefit of the 
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Houdini Duplicated Every “Supernatural” Stunt Performed by Mediums 











Nothing delighted Houdini more than ex- 
posing the frauds of the spiritualists. The 
above photo shows him producing a ringing 
of “spirit bells” while the man across the 
table apparently has hold of Houdini’s 
hands and feet. In reality Houdini’s right 
shoe is empty; he has removed his foot and 
is ringing the bell with his toes. In the 
dark his trickery would never be suspected. 


curious. Miss X, being first in line, is 
handed a slip of paper and a pencil and 
permitted to sit at the table and write a 
question, carefully shielding her efforts 
from the eyes of the others who are held 
at some distance. When she concludes, she 
signs a name or initials, folds the paper, 
thrusts it into her handbag and makes room 
for another inquisitive one. Scores of notes 
are indited. 

At the proper place on the program, 
Houdini pretends to place his wife in a 
trance as she sits in a high backed chair in 
the center of a large rug. 

Houdini requests her to begin answering 
the questions. 

“Miss X,” she begins, “I really think 
Tom does love you more than Paul.” 

Miss X, having asked a question to which 
the answer is quite germane and apparently 
genuine advice, fumbles in her purse to 
see if her original question is still there. 
It is. She is positively dumbfounded. 

“Mr. Jones,” the lady in the trance con- 
tinues, “the real estate deal you contem- 
October 
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plate in Franklin County is a questionable 
venture. I really could not advise you to 
go through with it.” 

Note that Mrs. Houdini does not want to 
take the responsibility of advising one to 
risk money. But Mr. Jones is mystified be- 
yond measure to learn how she knew he 
asked about a Franklin County land deal. 

And thus the questions go, as long as 
time will permit. 

How did Houdini’s assistant know what 
questions were asked? Was it possible for 
Houdini to read the minds of the inquirers 
and transmit the questions and answers to 
Mrs. Houdini while she was in a trance? 
Certainly not. 

The rug on the stage hid a small speak- 
ing tube leading to the wings of the stage. 
A piece of tubing ran through the leg and 


(Continued on page 160) 
4l 





Giant German ‘Plane 


By ALFRED ALBELLI 


With a wing spread of 164 feet, a length of 147 feet, and a passen- 
ger carrying capacity of 100, a new German flying boat built by 
Dr. Claude Dornier is the latest giant wonder of the aviation world. 


make regular trans-Atlantic flights, and the 


VIATION took a long step forward re- 


cently when the gigantic Dornier hy- 
droplane DX, equipped with 12 motors and 
capable of carrying 100 passengers with a 
total pay-load of 55,000 pounds, success- 
fully underwent its trial flights at Lake Con- 


photos on these pages, as well as the test 
performances of the ship itself, indicate that 
the craft will make the ocean trip with col- 
ors flying. 

With only eight of the 12 motors in oper- 


ation, the DX took off from the water with- 
in 28 seconds and cruised around at a 
height of 2,000 feet for ten minutes while 
tests were made. On this trip the total 
weight was 81,760 pounds—more than 40 
tons hurtling through the skies at a speed 
of 131 miles an hour! With all 12 motors 
running, the top speed of the ship is esti- 


stance, Germany. The DX was built to 
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Here the giant flying boat is shown tak- 
ing off on its trial flight with 8 :notors 
running. It took off in 28 seconds. 
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An adequate conception of the size of the Dornier plane is afforded by the above close-up photo. 
Note how the plane dwarfs the spectators who have come to inspect it. 


42 Modern Mechanics and 





‘Weighs ‘Owenty ons 





NAVIGATORS 
ROOM 


- 


PILOTS CABIN 


CONTROL ROOM 


PASSENGER STATC ROOMS 


CREWS SLEEPING 
QUARTERS 


RUDDER FOR SURFACE 
STEERING 








PROPELLERS 
STAGGERED 








~~ 





The pilot’s cabin is very simple, as seen above. 
Five engineers keep constant watch on the motors. 


mated to be 156 miles an hour. To realize 
how efficient this aerial giant is, bear in 
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Above is a diagrammatic view showing interior 
arrangements of the giant ship. By arranging 
the fuel tanks on the lowest of the three decks, 
fire danger is minimized. At left is a top-view 
drawing which shows the graceful proportions of 
the ship. By mounting the 12 motors in tandem 
they are made easily accessible to mechanics for 
repairs while in flight. 


mind that the cruising speed of the average 


commercial three-place biplane is only 
around 100 miles an hour, and the loaded 
weight is rarely over 2,000 pounds. 

Bristol Jupiter air-cooled engines are 
used, 12 of them, developing 500 h.p. each 
or a total of 6,000. To visualize this tre- 
mendous power, consider that the average 
light automobile has a 30 h. p. motor and 
that it would require 200 cars of this size 
to equal the pull of the DX’s engines. Most 
of us are familiar with the Ford transport 
monoplane with its 14-passenger capacity 
and 50-foot wing spread, making it one of 
the largest in commercial service in this 
country. Three of these planes could nestle 
under the wing of the DX and leave room 
enough for a good sized biplane! 

The very size of the DX is in itself a 
guarantee of safety. The hull of the ship 
does not differ greatly from that of a sea- 
going liner with its deep keel and “eyes” 
for anchors. The hull is designed to cut 
the waves of a sea of near-gale intensity. 
‘lhe hull is divided into three decks, the 





Tandem Mounted Motors Accessible in Flight Are Safety Feature 


lower of which contains fuel tanks and com- 
partments for freight, baggage, tools, pro- 
visions, and accessories of sea equipment. 
The middle or main deck, which is 64 feet 
long, is exclusively reserved for passen- 
gers’ parlors, entertainment rooms and 
sleeping compartments. For long distance 
flights the stern of the passenger deck can 
be separated by a screen and utilized to 
accommodate the crew. On the third or up- 





per deck are the pilots’ and navigating 
officers’ rooms. The navigator’s cabin will in 
the main be used by the ship’s commander. 

In an adjoining room are the control 
Loards for the 12 motors. Here the chief 
engineer and four mechanicians will be 
quartered. 

Mechanically, the piloting of this Le- 
viathan of the air will be a relatively simple 
matter. Two control wheels and one switch 
is all the equipment the pilot needs. This 
simplification of control is held to be a 
great safety factor. 

Other features make for safety in flight. 
The engines, mounted atop the wing, are all 
accessible for repairs in the air. Mechanics 
can step out through openings in the wing 
to touch up an ailing engine. The entire 
plane is built of metal. The wing is braced 
with sturdy duralumin girders; it has a 
thickness of four feet and a chord or width 
of 36 feet. The length of the average bi- 








Note how the hull of the DX, shown 
above, resembles the clean cut lines of a 
racing boat with its concave V-bottom. It 
is designed to resist seas of gale intensity. 
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Above is a closeup view of the motor mounting. Doorways open up beneath each motor, permitting 
mechanics to come up through the wing passageway to attend the engines. Skylights on the top of 


the wing admit light into the passage. 
41 
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EQUAL TO 20 5000 LB. TRUCKS 
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LOADED WEIGHT OF DORNIER PLANE 








Control Room of the DX 





The tremendous weight of the DX, loaded and ready for flight, is graphically illustrated by the 
artist’s drawing of the scales on which the flying boat is balancing the weight of 20 trucks weigh- 
ing 5000 pounds each. Beneath the tail of the air giant will be seen an ordinary size biplane 


which shows the relative dimensions of the two machines. In the lower right hand corner is a 
photo of the control room showing the instrument boards which tell the engineers how each of the 


12 motors is functioning. 


plane you see cavorting about the skies is 
10 feet less than that! 

Another safety feature lies in the fact that 
the bottom sweep of the propellers is 20 
feet above the water line. This means that 
the engines are mounted so high that even 
in a rough sea the motors will be protected 
against flooding by high waves, as the car- 
buretors cannot be reached by water. 

Precautions have been taken against pos- 
sibility of fire. Fuel reserves have been 
located far from the motors in the deepest 
end of the ship’s body, and each tank is 
kept separated from its neighbors by fire- 
proof bulkheads. Another protection against 
possible explosions of fuel tanks lies in 
surrounding them with an inert gas. The 
crew of the plane is completely separated 
from the passengers’ quarters and the men 
are thus able to perform their duties un- 
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disturbed by inquisitive onlookers. 

A noticeable feature of the DX is the 
mounting of the motors in tandem atop the 
wing. American multi-motored planes have 
in general followed the practice of mount- 
ing one motor in the fuselage nose and 
others under the wings. The arrangement 
followed by Dr. Dornier is said to be more 
efficient from an engineering standpoint— 
in fact, the top wing mounting is the only 
logical place for the power plants in a ship 
of this type. If one of the tandem mounted 
engines stops functioning, its mate will run 
until repairs are effected. 

The estimated cruising range of the plane 
is 3,000 miles, but Dr. Dornier has empha- 
sized the fact that he is more interested in 
pay-load than in distance records. He be- 
lieves it is entirely possible to cross the 
Atlantic, making stops at the Azores, 
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Junior High Boys Make Their Own Robot for Program 














Many Business Firms Own Planes 
PPROXIMATELY 135 large business 


corporations now own airplanes for 
the use of their salesmen, executives, and 
for the transportation of parts, supplies, 
and other services. Oil companies own 
more airplanes than any other industry, 
practically all the larger ones operating at 
least one plane, and several as many as six. 
This was disclosed by a survey recently 
made by the Ryan Aircraft Corporation. 
Four, six and eight place cabin planes, pow- 
ered with a single motor, are used almost 
entirely by these concerns. A few operate 
the larger ten and twelve passenger, tri- 
motored ships, and a smaller number run 
open cockpit planes. 


Old Arabia Being Modernized 


OVIES and radio are the only things 

lacking to make Arabia a very mod- 
ern country, St. J. Philby, English oriental- 
ist and friend of King Ibn Saud, said on 
his return from a visit in Mecca and 
Medina. He reported numerous motor cars 
of all makes, electric lights, refrigerators 
and other modern conveniences in Mecca. 
The king is planning the construction of a 
railroad connecting Djedda, Mecca and 
Medina, he said, 
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HE boy at left is telephoning the robot 

to stand still to have his picture taken. 
This “mechanical man” is a burlesque of 
those that have recently made their appear- 
ance in England and the United States as 
traffic officers, information bureaus, etc. It 
was made by boys of a junior high school 
in Cleveland, Ohio. The gauge in his mid- 
section means nothing, but moves by blow- 
ing the tube which disappears in his mouth. 
The robot consists of a wooden suit that was 
worn by one of the boys at a school pro- 
gram. He caused considerable amusement, 
and answered all questions asked without 
hesitation. The real mechanical men from 
which the toy copy was fashioned are prov- 
ing entirely successful. Their wider adop- 
tion in the large cities of all countries is 
looked for in the future. 


A Real Forest of Feet in Mill 

66Q1OME footage,” was the exclamation 

of a visitor to the form department 
of the hosiery mill in which this photo be- 
low was taken. And he was exactly right. 
The wooden forms, varying in all sizes and 
degrees, are used to fashion the feet of 
stockings and socks so that a size 11 doesn’t 
mean 101% or 12. The stockings are woven 
on the forms, which are exact duplicates of 
human feet. Silk or wool is used with equal 
accuracy, and hundreds of pairs of socks 
of various designs and colors are manufac- 
tured daily. The machinery is electrically 
operated. Forms are paired so that two 
stockings begin their existence and are com- 
pleted together. 














The interior of the form room of a hosiery mill. 
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Living in the Clouds 18 Days to Break Air Marathon Mark 
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Surpassing the former endurance flight mark by 
more than a week, Dale Jackson and Forest 
O’Brine, piloting the St. Louis Robin at Lambert 
Field, St. Louis, set a new record of 420 hours Mendell and Rein- 
in the air. When finally landing, they were in a above, held 

‘ AP ormer record of 
excellent physical condition. The plane flew 346 hours. Photo 
25,200 miles. Their plane is shown below. taken after landing. 
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“Across the ATLANTIC 





ENTERING NEW YORK HARBOR 











The record-shattering performance of the new German liner 
Bremen cut nine hours from the former mark of 5 days and 
3 hours set by the Mauretania, making an average speed of 
27.8 knots per hour on its initial trip across the Atlantic. 


RRIVING off the. Atlantic coast from 
Cherbourg, France, the giant Bremen, 
flagship of the North German Lloyd line, 
slipped through the Narrows into New York 
Harbor after crossing the ocean in the fast- 
est time ever made by a passenger vessel. 
At her pier in another part of the harbor 
lay the Mauretania, dethroned queen, her 
laurels stripped from her after a reign of 
more than a score of years. Not only did 
the Bremen make the fastest crossing, but 
she also made the fastest day’s run ever 
recorded by a passenger boat when she 
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PLANE BEING SHOT 
FROM CATAPULT 


traveled 713 nautical miles in 25 hours, an 
average of 28.3 knots per hour. The Maure- 
tania previously held the record with 676 
miles at an average of 27 knots per hour. 


The Bremen’s arrival was announced a 
few hours before by the landing of her sea- 
plane which had been catapulted from the 
vessel’s deck. When regular service is well 
under way, the plane will be launched 600 
miles from the coast loaded with mail. Let- 
ters dispatched on the boat will therefore 
reach New York a day before the Bremen 
docks. 

With her bulbous bow, squat 
funnels, rounded superstructure 
and palatial interior, the new 
German boat differs from any 
steamship that has ever crossed 
the Atlantic. The Bremen is of 
46,500 gross tonnage, 98 foot 
beam and 938 foot length. It 
is designed so that two large 
“blisters” extending on each 
side fifty feet below the water 
line and tapering toward the 
beam lessen the friction and 
decrease the resistance of the 
water. 

The Bremen is an oil burner, 
driven by powerful steam tur- 








A plane launched from the deck 600 miles from port 


facilitates mail delivery. 


1 


bines, and propelled by four 


screws. Each screw works inde- 
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in 4 Days and 18 Hours 
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GLASS ENCLOSED 





AUTOMATIC 


LAUNCHING 
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SHIPBOARD 


| A shooting gallery, bowling alley, swimming 
pool, gymnasium, and billiard room are 
some of the features of this new “mistress 
of the seas.” 





pendently of the others or all four work 
together, as desired. A double bottom runs 
the whole length of the ship, and every 
safety device known to marine engineers is 
part of the equipment. The main propelling 
machinery is enclosed in two water-tight 
compartments. Anti-rolling tanks control 
the stability of the ship. 

Life boats are swung from especially 
designed davits, unlike any method used be- 
fore, and can be lowered regardless to what 
extent the ship is listing. 

The ship’s funnels more than anything 
else give the Bremen her characteristic ap- 
pearance. Their unusual shortness, in the 
first place, make her look like she was lying 
extremely low in the water.. There are two 
in number. They are elliptical in shape like 
the cross-section of a rain drop. Officials 
of the line claim that an average four-story 
building could be easily slipped into the 
interior of one of the funnels. 

There are accommodations for 2200 class 
passengers, divided as follows: 800 first 
class, 300 second class, 500 tourist and 600 
third class. In addition to the usual public 
rooms, which are remarkably large and well 
fitted in the Bremen, there are a number of 
other features. 
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CROSS SECTION OF SHIP SHOW- 
ING SMOKE STACK SYSTEM 
WHICH LEAVES SHIPS 
DECKS UNOBSTRUCTED 
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The smokestacks 
of the Bremen are as large as a 4-story building. 
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Home-Made Water Pump Is Constructed From a Bicycle 








UMPING a 55-gallon bar- 

rel full of water in a few 
minutes, this home-made appa- 
ratus at left was devised for 
use in homes in outlying dis- 
tricts where water connections 
have yet to be installed. It 
consists of an old bicycle frame 
attached to a well pump so that 
the sprocket wheel, when ro- 
tated by pedaling, provides 
power for the pumping. The 
front wheel of the bicycle was 
removed, and the fork mounted 
in a wooden frame over the 
top of the well. Special han- 
dlebars replaced the original 
ones, but the rear of the bicycle 








Plows Street to Stop Speeders 


O LONGER will tourists on their way 

to Glacier National park speed through 
the little town of Hysham, Mont., in a 
swirling cloud of dust, for Mayor W. L. 
Wright recently plowed long furrows down 
Main street, which is also the state high- 
way. “And if that doesn’t stop *em—I’ll 
make bigger and better furrows,” he de- 
clared. His remedy has worked so far, and 
cars have to slow down for the deep ruts. 


Bird Fails to Halt Speed Dash 
HEN Keye Don, British race driver, 
recently broke the world’s record for 

a standing-start mile in a Sunbeam “Tiger” 
at Brooklands Motor Speedway in London, 
it was despite the added peril of a low-fly- 
ing swallow. Observers saw the front wheels 
wobble dangerously once during the run. 
Don explained afterward: “We were hustl- 
ing along beautifully when something came 
through the air with incredible speed. It 
was a swallow flying head on. It swooped 
at us, and struck my mechanic full in the 
face. He was quite dazed for a few seconds. 
If it would have hit me with my hands on 
the wheel, we might not be here now.” 

The English driver was clocked at 100.77 
m.p.h. Never before has the three figure 
mark been obtained for a mile from a stand- 
ing start. A large gallery watched the record 
broken. Don plans to enter the next 500- 
mile Indianapolis Speedway race in the 
United States with a new car in 1930. 
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was left intact. Whenever water 
is needed, the person pumping the device 
may glance over a paper or a magazine 
while he is filling the storage tank. 


Huge Floral Globe of the World 
OVERED entirely with various hued 


flowers and foliage, this 18-foot globe 
model of the world, shown below, presents 
a striking appearance in the yard of the Old 
Soldiers’ Home in Leavenworth, Kan. The 
flowers are planted so that those of one color 
form the shape of Asia, those of another the 
shape of America, and so on. The sphere is 
a hollow frame constructed with many ribs 
so that the soil will not wash away after a 
rain. Most of the foliage is of the type that 
grows naturally on cliffs and steep inclines. 
Hundreds of tourists visit the institution’s 
grounds during the summer months, 

















This “world” is made up of flower continents. 
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Miniature Gas Pump Fills Customer’s Cigarette Lighters 


ROPPING a penny in the slot of this 

tiny gasoline pump at right produces 
enough fluid to fill a cigarette lighter. The 
apparatus works on the same principle as a 
gum machine. One has recently been in- 
stalled in every filling station of a New 
York gasoline company, and motorists and 
passing pedestrians alike are finding them 
of great value for this purpose. Whenever 
a smoker realizes that his lighter is getting 
empty, he merely stops at an oil station and 
gets a penny’s worth of lighter fluid. The 
pump is modeled after the type used in the 
stations to fill the tanks of automobiles. 
They are placed on the side of the station. 


A Whole Wrist Full of Beauty 


TINY make-up box strapped on the 
wrist of Jean Arthur, film actress, 
serves her in an emergency. When she is 
wearing it, she never has to worry about 
misplacing her compact. A mirror is con- 
tained in the back, and both powder and 
rouge puffs fit into the container. The out- 
side of the compact is decorated in a fig- 
urative design and provides a smart appear- 
ance with an every-day outfit. At first 
glance it looks similar to a wrist watch. 
The box is flat and fits close to the arm. 














Jean Arthur, movie favorite, using novel compact 
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Pilot Sets Controls; Then Visits 
N AVIATOR clad in helmet and 


goggles, clinging desperately to the 
“stick” of his plane is the picture that most 
persons associate with the business of fly- 
ing. Imagine a pilot setting the stabilizer 
and controls of his plane, then leaving his 
compartment and visiting with his passen- 
gers in the cabin of the ship. That is what 
Warren E. Smith, who is in the employ of 
a northwest airplane corporation, recently 
did with a plane on a trip from La Crosse, 
Wis., to Minneapolis, Minn. He was accom- 
panied by his wife and 5-year-old daughter. 
Just after taking the air at La Crosse, Smith 
said he set the controls and spent the rest 
of the trip chatting with his family in the 
plane’s cabin. When he sighted the Min- 
neapolis field, he returned to the pilot’s 
seat and brought the ship down. 


Improving Chamber’s Acoustics 
LDERMEN of a large mid-western city 


have been subject to attacks of som- 
nolence whenever anyone gives an address 
of any length in the council chamber. A 
resolution was therefore recently introduced 
asking that the acoustics of the chamber be 
improved. Half of the time the council- 
men are going to sleep because they can not 
hear the speakers, one of the city officials 
said, 
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A viation’s °Hall of tame 


By JAMES NEVIN MILLER 


One of the most complete exhibits of aircraft and famous airmen 
in the world is maintained by the Smithsonian Institute at Wash- 
ington, where everything from the crude “flying machines” of 
the Middle Ages to the “Spirit of St. Louis” is represented. 


667 OOK, MAMMA! There’s Lindy’s 

plane!” Hundreds of times a day in- 
fant voices chant this ritual, and the eyes of 
visitors from everywhere in the land fairly 
pop out at the historic sights in the Aircraft 
Building of the Smithsonian Institute of 
Washington. 

Col. Lindbergh’s Spirit of St. Louis is 
easily the most popular exhibit in the entire 
museum, which boasts the largest collection 
of famous aircraft in the world, and so has 


well earned the title: “Aviation’s Hall of 
Fame.” The fact that this unparalleled col- 
lection is housed in America’s capital seems 
particularly fitting since our country is the 
birthplace of the airplane. 

If ever you're lucky enough to chat 
awhile with Paul Edward Garber, just re- 
tired as the expert in charge of aeronautical 
exhibits, you'll find that the list of aviation’s 
immortals includes about every element of 
society. It’s next to impossible to list them 








BODY INSERTEO 
THROUGH HOOP 
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THROUGH RINGS 


FLAPPING 


STIRRUPS FOR FOOT- 
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Leonardo Da Vinci, famous Renaissance artist whose likeness appears in the upper left hand corner, 
studied the flight of birds and was inspired to design an “airplane.” A model of his machine, re- 
constructed from the original, is shown at upper right. The wings to be flapped by hands and feet. 
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Cayley’s Steam-Powered Machine Was Forerunner of Helicopter Planes 
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all, but they in- 
clude: A fam- 
ous painter; an English squire: a German 
scientist; an astronomy expert; two obscure 
Ohio brothers; a dare-devil air mail pilot. 





The famous painter referred to is Leon- 
ardo Da Vinci, artistic genius of the Renais- 
sance. His aviation worries weren't consid- 
erable for the reason that the study of the 
principles of bird flight was only one of 
many hobbies, as his diary reveals. Even 
so, Da Vinci was able to design a wing- 
flapping machine which, though never ac- 
tually built, nevertheless embodied certain 
principles that were a notable advance over 
previously introduced ideas. Experts at the 
Smithsonian have built a model from his 
design with a span of about five feet. Cer- 
tain aviation authorities have hailed it as 
“the first practical airplane design,” but to 
the eye it surely is a fantastic contraption. 
The operator was supposed to lie on the 
central beam (see picture) with his body 
through a ring and project his head under 
the yoke, thrusting his arms through the 
other two rings and grasping the handles 
attached to the wings. His feet were to be 
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Powered by steam and designed to lift itself vertically by means of 
revolving airfoils, the unique craft shown above never left the ground, 
but represented a great advance in aviation experiments. It was 
designed by Sir George Cayley, an Englishman, who also did consid- 
erable pioneering in the study of gliding flight. His photo at left. 


placed in stirrups on the ropes. By alter- 
nately raising his arms and kicking his legs, 
the wings were calculated to flap and pro- 
duce flying. Of course, the feat would have 
been impossible, even for Da Vinci, who 
possessed great strength. Neither he nor 
any other man could maintain the rapid and 
vigorous movements necessary for flight 
with such a device. 

The nearest approach to the modern-day 
airplane, as accomplished. in those early 
pioneer days, was made in the form of mod- 
els for a huge air liner, by the Englishman, 
Henson, in 1840. Two propellers and a 
20 h. p. steam engine were to be used. 
Aided by John Stringfellow, a friend, Hen- 
son tried to make his models fly. They 
failed to do so, and lack of funds prevented 
the building of the actual machine. 

Undaunted by Henson’s failures, String- 
fellow worked for 10 years on certain aero- 
nautical features, introduced by his friend, 
which seemed workable. Success came 
when a model, propelled by its own engine, 
flew a short distance after raising itself by 
its own power from a length of wire. This 
is the first positive record of dynamic flight. 
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Stringfellow’s Triplane Credited With First Dynamic Flight in 1868 

















The modern-appearing craft shown above accomplished the first recorded dynamic flight in 1868 
when it raised itself under its own power from a length of wire on which it ran. It was designed 
by Lawrence Stringfellow, shown ‘in insert. The triplane is 10 feet in span. 


Stringfellow’s machine is now in the British 
Museum. But from one of the early engines 
and some parts, a model has been made by 
Smithsonian experts and is now in the 
Museum. 


The Yorkshire squire who played such a 
notable part in the advancement of aviation 
knowledge was Sir George Cayley, who 
died in 1857. His early experiments far 
preceded those of Henson and Stringfellow, 
but his later ones were based upon a criti- 
cal study of Henson’s “air liner.” Cayley 
did considerable pioneering with the glider, 
or motorless aircraft that gets its initial im- 
pulse either from a catapult or from the 
operator’s running or jumping from an ele- 
vation. He is also known as the “father of 
aerodynamics,” chiefly because he perfected 
plans and specifications for an aircraft of 
his own design, embodying many features 
which to this day are considered necessary 
for ideal aerial navigation. A model of 
this, made in the Smithsonian workshops by 
Paul Edward Garber, looks very similar to 
today’s helicopters. It consists of a body 
provided with a chassis for ground move- 
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ment and rudders for control in the air; a 
steam engine to operate either the horizon- 
tally or vertically acting propellers (see 
picture) ; biplane fans supported by lateral 
outriggers. Lateral stability is brought 
about by means of what is known as a 
dihedral angle between the plane surfaces. 

If Cayley set the glider ball a-rolling, 
then the German scientist, Otto Lilienthal, 
amazed the world by demonstrating its pos- 
sibilities. Although his gliding experiments 
covered the period from 1891-96, his inter- 
est in human flight dates back to 1870, when 
he and a brother watched the methods of 
young storks in learning to fly. Noting that 
the tiny birds always faced the wind during 
their maneuvers, his youthful mind decided 
that if human beings wanted to learn to fly, 
they should do the same thing. 

Later on in life, equipped with an engi- 
neer’s training, Lilienthal put this early 
knowledge to scientific practice by means 
of many kinds of gliders of his own design. 
Exhaustive research enabled him to inform 
the world that the lift of gliders is derived, 
first, from the vertical reaction on its wings, 


Modern Mechanics and 








Langley and Wrights Conducted Air Experiments at the 


Same Time 











Samuel Pierpont Langley, shown in insert above, 
raced with the Wright brothers for first honors 
in designing a practical airplane. The photo 
shows his aerodrome, as he called his machine, 
flying successfully under its own power, but with- 
out carrying a man. 


second, from the buoyancy of ascending air 
currents, and third, from the billowy action 
of moving air. All told this fearless scien- 
tist made over 2,000 glides from natural, or 
artificially built, hills. At first he steered 
and balanced his devices by body move- 
ments, later devising a system of levers and 
flaps to control them, and finally installing 
a small engine in a biplane glider. 


No one knows what else Lilienthal might 
have accomplished for aviation had he lived 
longer. But in 1896, while experimenting 
with the biplane machine, he fell and was 
killed, a martyr to science. The model 
shown in the picture is now in the Smith- 
sonian. It was made by Lilienthal of wil- 
low framework, covered with waxed sheet- 
ing, is about 20 feet in span, weighs about 
40 pounds, and was used in many of his 
successful experiments. 

The life story of Samuel Pierpont Lang- 
ley, an aviation immortal if there ever was 
one, is probably the most inspiring and yet 
the saddest on our list. A Boston boy, self- 
taught almost entirely, he early became so 
well versed in astronomy that the nation’s 


Inventions for October 











The first man-carrying power plane flight is 
shown above; the machine is the Wright biplane 
and the date December 17, 1903. Above the 
plane are shown the two Wright brothers, Wil- 
bur at left and Orville at right. 


praises proclaimed him among the great. 
For many years he headed the famous Alle- 
gheny Observatory at Pittsburgh. But the 
most signal honor of all came to him when 
he was made secretary of the renowned 
Smithsonian Institute. Remarkable as this 
great rise was, it marked the turning point 
of his career—a period when adversity con- 
sistently tracked him, and always at a time 
when success seemed within his grasp. 

For a decade and a half Dr. Langley had 
toiled unceasingly to build up the science 
of mechanical flight and demonstrate its 
practical use. He commenced with a series 
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Lilienthal 


Curtiss, Air Pioneers, Represented in Hall of Fame 


























Glenn Curtiss at the wheel of his 1908 biplane. 


of tests to find the reactions of various sur- 
faces when moved through the air. For the 
purpose he built a huge whirling arm, at- 
tached aero-foils (projecting plane surfaces 
that produce a dynamic reaction) to its 
outer end, and studied their action when 
swung around in the wind. From these 
tests Dr. Langley developed a type of air- 
craft called the aerodrome. Many kinds 
were made, the early ones being operated 
by rubber bands. But as these flew for only 
a short period, he saw the need for larger 
and stronger models. So his next aero- 
drome was designed with tandem single sur- 
faces, about 14 feet in span, operated by a 
one-horsepower steam engine and weighing 
26 pounds. It was with number 5 of this 
series that Langley obtained success. When 
tested on the Potomac River on May 6, 
1896, it left its catapult launching mechan- 
ism and flew over the water three-fourths of 
a mile, remaining aloft a minute and a half. 

This was an achievement indeed—the first 
time in the world’s history that a man-made 
heavier-than-air device had made a _ sus- 
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Otto Lilienthal, famous German glider experi- 
menter, was one of the first to study air cur- 
rents and aerodynamic principles. His contri- 
butions to the development of the airplane were 
incalculable. The photo above shows him in 
flight in one of his bird-like gliders. 


tained free flight under its own power. The 
principle seemed sound enough, since the 
machine didn’t come down till its power 
was exhausted. Similar flights were made 
later—another one, the same day, and with 
like results. 


The nation’s press resounded in praise of 
the “epoch-making event,” as they termed it. 
And in 1898 government officials under the 
War Department granted Dr. Langley funds 
for developing a man-carrying-heavier-than- 
air craft. The work was long and tedious, 
and it was not until 1903 that the large ma- 
chine was ready for test. But it had been 
made with confidence for it was the dupli- 
cate, on a four-fold scale, of the successful 
gasoline model. Under the inventor’s su- 
pervision, and with Charles Manley as pilot, 
it was tested twice in the fall of 1903. Both 
times the launching mechanism failed to 
properly place the machine in the air and 
it plunged into the Potomac. The result 
was that the newspapers, quick to praise 
when success was at hand, were equally 
quick to criticize when bad luck appeared. 
Broken in spirit, and his personal funds 
largely exhausted, the great man died in 
1906. 

Only nine days after Dr. Langley’s second 
attempt to make his man-carrying aero- 
drome fly, the Wright Brothers succeeded in 
flying their biplane twin-propellered craft 
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Lindy’s “Spirit of St. Louis” Is Most Popular Exhibit at Smithsonian 











Both partners of 

the famous 

“We” combination 

are represented in the Smith- 

sonian’s Aerial Hall of Fame. The “Spirit of St. 
Louis” is shown above poised in flight, suspend- 
ed from the roof. At right is Colonel Lind- 
bergh’s photo, without air togs or iselmet, as it 
is displayed near his ship. 


with which they had been experimenting at 
Kitty Hawk, North Carolina. Beginning 
their aeronautic studies in 1896, the broth- 
ers, through independent research with kites 
and gliders, invented a method to maintain 
the balance of a glider in the air. 


The next important step was to perfect an 
engine of sufficiently low weight-power ratio 
to be used with their flying machine. The 
first flight, lasting 12 seconds, was made 
with Wilbur assisting on the ground while 
Orville manned the controls. Longer flights, 
up to a minute’s duration, were made the 
same day. Thus the Wrights were the first 
to make an airplane which carried a man, 
which “raised itself into the air in full 
flight, sailed forward without reduction in 
speed, and finally landed at a point as high 
as that from which it started.” (Quotation 
from an article by Orville Wright in Cen- 
tury Magazine, 1908.) 

Later the brothers returned home to Day- 
ton to perfect an airworthy device, and later 
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still, Wilbur made an hour’s flight in 
France, and Orville, after demonstrating 
that his plane could carry passengers and 
make round trip journeys, sold his machine 
to the government, making this country the 
possessor of the first aircraft to be owned 
and operated by any government. 

The Kitty Hawk, as practically everyone 
knows, is not in the Smithsonian’s Hall of 
Fame, but instead, rests in the British 
Museum. There is no intention here of 
going into that distressing situation, except 
to say that it is regrettable that the Smith- 
sonian and Wright did not choose to com- 
promise. Though the point might be 
brought out that the Smithsonian, in its 
earlier days, at least, was disposed to give 
perhaps more credit for aviation pioneering 


(Continued on page 186) 
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100 Men Simultaneously Lower Tank With Jack-Screws 
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MEN LOWERING BASE 
BY JACK-SCREWS 
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Model Exhibit Turns Back Years 
NOVEL exhibit of models of early 


European locomotives was _ recently 
shown in Berlin, Germany, at the opening 
of the annual Traveling and Wandering 
Exposition. The models are exact dupli- 
cates of the original engines and are perfect 
in every detail. Engine designs ranging 
from the first in 1829 to the present type 
were displayed. Thousands of interested 
spectators visited and examined the exhibit. 

















Stephenson’s primitive “Rocket” in foreground. 
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EQUIRING more than 100 workmen to 

operate jack-screws at a given signal 
so that the base of this 10,000,000 cubic 
foot gas tank above would be lowered even- 
ly at one time, the huge piece of steel was 
let down gently to position. It was origin- 
ally raised in order to allow workmen to 
rivet the sections together. The tank will be 
228 feet high and 276 feet in diameter. It 
will be of the telescope type, similar to 
those in the background of the photo. Five 
collapsible sections will compose the tank. 


Two Earthquakes Twist Records 

FENWO severe earthquakes within 14 

minutes and occurring in the same 
part of the world recently caused a tangle 
which seismologists were unable to unravel 
for several days. Four days previous to the 
double quake another shock occurred in the 
same place. The disturbances were estimat- 
ed to have occurred near the Kurile Islands 
hetween the Kamchatka peninsula and 
Japan. The vibrations of the second quake 
started on the delicate recording instru- 
ments before the first had died away. The 
result was a hopeless mixup. 
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Tube of Shaving Cream Combined with This Novel Brush 





ISPLACED tubes of shav- 

ing cream need be only a 
myth, if the shaver so desires, 
for a recent invention has been 
devised that consists of a shav- 
ing brush combined with a tube 
of cream. All that is necessary 
is the light pressure of the fin- 
gers on the tube, and a thin 
ribbon of cream emerges in the 
center of the brush. Dipped in 
warm water, the bristles form 
a fluffy ball of lather. Any 
regular-sized tube of cream will fit the 
brush. The tube screws into a metal handle 
about an inch and a half long so that it 
need not be squeezed while the brush is 
being used to smear lather on the face. 
When shaving is finished, the brush is 
washed out and put away with the tube 
remaining attached. 





A Masterpiece in Kite-Making 
EE SHAW, young Los Angeles China- 


4 man, has gained the reputation of being 
the “world’s champion kite builder.” It 
seems to be well founded. He recently made 
this dragon kite, which is 240 feet long. 
When it extends high in the air it has great 
lifting power. 
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Strange-appearing kite soars far into the sky. 
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BRUSH SCREWS ON TUBE 
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Test Submarine Safety Device 
NEW apparatus for the escape of 
trapped submarine crews was recently 
tested successfully by the British Navy at 
Loch Long, Scotland. Experimenters were 
sunk in a chamber to a depth of 126 feet 
where the temperature of the water was 50 
degrees below zero. A fast tide was run- 
ning out and a squall was in progress above 
the surface. The device used weighs only 
four or five pounds. It is attached to a 
man’s chest and has a flexible breathing 
tube through which the air exhaled is re- 
generated by the absorption of the carbon 
and restoration of the required amount of 
oxygen. On each test members of the crew 
reached the surface safely after a period of 
a minute and a quarter. 


Tears Flow as Rat Killer Misses 

LTHOUGH it was the 30th rat and not 

the 13th that was shot at by Chris- 
topher Silver, negro rat exterminator, it was 
a rather unlucky shot. Twenty-nine rats had 
“bit the dust” in the basement of a fash- 
ionable restaurant where the colored man 
had been hired to get rid of the rats. Then 
Silver’s trained eyes caught a glimpse of 
the 30th fleet grey body. Bang! went his 
rifle. Away went the rat and out came a 
wave of ammonia fumes from a pipe in the 
restaurant’s refrigeration system. An _ at- 
tendant upstairs choked and called the fire 
department. The firemen, wearing gas 
masks, shut off the leaking ammonia pipe 
and rescued Silver. All of the while custo- 
mers upstairs wept. 
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20 “ons of Earth am 


N THE coal fields of Illinois there is 
being assembled today a huge mechani- 
cal shovel with a dipper capable of filling 
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a gondola freight car in two “bites”—a 
shovel which will weigh 1700 tons, which 
will move a load of earth 500 feet in a 
matter of seconds, which will rise as high 
as an 1l-story building, and whose electric 
motors will develop nearly 6000 horse- 
power from its 4400 volt power line. It 
will be nearly twice as large as the biggest 
shovel yet built, and its relation to the 
ordinary garden variety of steam shovel 
commonly used in construction work will 
be about the same as that of the Leviathan 
to a rowboat. It will be used in removing 
the overburden of 70 feet of earth which 
covers the coal fields of Illinois. 

To bring home the tremendous size of 
the shovel, here’s what it will do: its dipper 
will swallow your whole back yard and 
transport it a full block down the street 
before you are aware of it. Motive power 
is furnished from high tension lines run- 
ning to within 1000 feet of the shovel, and 
from this distance a four-inch cable wound 
over a drum, much the same as garden hose, 
carries 4400 volts of alternating current to 
the control board. This board controls, by 
means of push buttons, six motors which 
operate various parts of the shovel. 











The huge shovel crane shown in the top photo weighs only 925 tons as compared to the 1700 tons of 


its big brother under construction. 


An idea of its size can be gained from the tool building in 


the foreground. The large photo below shows the hoisting mechanism which will control the dipper. 
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A 1700-ton shovel, to be used in stripping 
= wl E wait earth from surface coal veins, has a boom 
150 feet high, dips 20 tons of dirt at a time. 


STORY BUILDING 
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An ordinary steam shovel 
used in construction work 
looks like a pygmy 
alongside its broth- 

er, which will 

stand 150 

feet high. 














Above is shown the main 

pin for driving the hoisting 

drum. The workman stand- 

ing alongside it is six feet tall. A 
graphic conception of the size of 

the huge dipper is afforded by 

the phantom drawing at the left, which 
shows how comfortably the furniture 
and fittings of a good sized living room 
can be accommodated by the shovel. 
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Photographer Snaps Explosion of Mushroom “Puff Ball” 














Pipe Natural Gas 250 Miles 
PRESUMABLY unlimited quantity cf 
natural gas is supplied the San Fran- 
cisco Bay region in California from the 
Kern county oil fields by pipe lines extend- 
ing for more than 250 miles—one of the 
longest lines in the United States. The pipe 
line was recently installed at a cost of 
$13,000,000. 


Introduction of natural gas in California 
will do much to save natural resources. 
Gas “blowing off” from oil wells has been 
wasted in the past. Conservation of this will 
now save consumers in the bay area alone, 
not to mention the various towns in the 
region, approximately $3,000,000 in their 
annual gas bills. 


NE OF nature’s phenomena was recent- 

ly caught by the camera when this 
“puff ball” exploded from the sun’s heat 
as the picture at left was being taken. It 
is a member of the mushroom species and 
develops into a sphere-shaped ball consist- 
ing of a white, spongy matter covered by a 
thin, shiny skin. In the course of a few 
days this matter turns into a black powder, 
and when the mushroom is subjected to the 
intense rays of the sun, combustion takes 
place and a loud explosion occurs. The 
entire contents of the ball is shot into the 
air and sprays neighboring plants and 
foliage with a pulverized black lava. 


English Copy Lindy’s Plane 
FTER two years of experimenting with 
cabin designs copied after Col. Charles 
Lindbergh’s plane in which he made his 
history-making flight across the Atlantic, a 
secret new fighting plane has been de- 
veloped in the British Royal Air Service. 
Enclosed entirely in a cabin of non-splin- 
terable glass that is so treated that it will 
not frost in high altitudes, the pilot is able 
to manipulate his machine guns with the 
same accuracy as if an ordinary fighting 
machine were used. 

The fact that Col. Lindbergh was so lit- 
tle fatigued after his grueling flight aston- 
ished British flyers more than anything else. 
They came to the conclusion that apart 
from the American’s grit, his amazing skill 
as a pilot and navigator and the reliability 
of his entire equipment, the success of the 
journey was in no small measure due to the 
design of the plane’s cabin. Col. Lindbergh 
sat entirely protected from the elements. 


This Speedy, Three-Wheeled, Light Racer Is Steered By Tail Rudder 





LTHOUGH only weighing 

200 pounds, this strange- 
looking machine is capable of 
making a speed of 90 m.p.h. It 
has only three wheels and is 
powered by a motorcycle en- 
gine. The V-shaped front cuts 
the resistance of the wind when 
traveling at a fast rate. A 
large tail rudder works in con- 
junction with the front wheels 
to steer the car. It is easily 
operated. 
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“Teleregister,” Automatic Board, Posts Stock Quotations 


OSTING stock market quo- 





tations at a speed of 100 a 
minute, this apparatus shown 
at right was recently installed 
in the board room of a New 
York brokerage firm. It posts 
all stock quotations automatic- 
ally by electricity from a cen- 
tral operating station in New 
York. 

The stock’s previous close, 
the high and low marks of 
bidding for the day, and the 
last sale are furnished on the 
board. The device is the only 
board that can keep up with 
the new fast ticker that was 
recently invented and is now 











being used. It eliminates the 
old manner of chalking up the quotations on 
blackboards and thus facilitates buying and 
selling on the market. Lighted figures flash 
on the board to show trend of the market. 


Panama Cheers Spanish Flyers 
CROWD second only to that which 
greeted Col. Charles Lindbergh on his 
Latin-American tour, cheered Captains F. 
Jimenez and Ignacy Iglesias recently when 
the Spanish flyers who made the trip across 
the Atlantic from Spain to Brazil arrived at 
Panama. They flew as far as Havana, Cuba, 
and then returned to Spain. A great ova- 
tion was tendered the flyers, and thousands 
of persons gathered to voice their approval 
in ringing cheers. 


Turns Gas Off Automatically 

REVENTING gas from escaping from 

a gas range, an attachment has recently 
been invented by two Swedish youths, Ber- 
ger Trysen and S. Theorin, that shuts off the 
burner when the flame is put out in any 
manner. The appliance consists of an iron 


ring placed around the burner. This ring 
is connected by an arm with a safety valve. 
Expansion of the ring from the heat opens 
the valve. If the flame should become ex- 
tinguished, the ring cools rapidly and con- 
tracts. The contraction moves the arm of 
the valve and the gas is automatically 
turned off. 
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Escort planes are shown above greeting the Spanish flyers on their arrival at the Republic of Panama. 
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At left is a photo of the Kimberley diamond 
mine, now abandoned, which is said to 

the deepest hole ever dug into the earth by 
man, extending down for 3600 feet—almost 
three-quarters of a mile. Note the buildings 
at the extreme top of the picture. The blue 


clay in which the diamonds are found can easily be distinguished 
from the layer of sandy earth. At right above is shown a lump 
of blue clay in which a diamond (note arrow) is imbedded. 


A diamond engagement ring represents the very essence of romance, 
vet no less romantic is the story of the diamond itself and of the 
methods used in recovering gems from the “pipes” of blue earth 
where they were formed ages ago in the lava of prehistoric volcanoes. 


LONG day’s automobile drive north of 
Cape Town, South Africa, through a 
desert where it is as cheap to fill your radia- 
tor with beer as water, a gentleman who 
knows his oysters parked his balloon-tired 
American automobile, got out his spade, and 
in less than a month dug up three quarters 
of a million dollars worth of diamonds. 
So sensational was the discovery, even in 
a country that boasts it has produced more 
than thirty tons of diamonds in the last half 
century, that the South African Parliament 
passed a law limiting the annual output of 
the precious stones and prohibiting pros- 
pecting for a year. It was the climax of a 
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whole series of romances dating back to 
1866 when a Dutch farmer obtained the first 
recorded South African diamond, weighing 
2114 carats, from some children who were 
using it as a plaything. 

But behind this latest romance was a 
Ph.D. in geology, and a record of field work 
that included the discovery of platinum in 
the Transvaal. Dr. Hans Merensky recog- 
nized that, in the barren waste south of the 
Orange River mouth, gravel carrying dia- 
monds invariably contained large, peculiar- 
ly elongated, fossil shells and valves, and 
kept his shovel on his shoulder until he 
found a spot which looked like the rendez- 
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By TOM PHELPS 
who visited the 


Kimberley Mines 

















This photo of the Premier mine illus- 
trates the open pit method of mining 
diamonds, in which the gem-bearing 
earth is dug up in much the same 





fashion that one excavates a cellar. 
The blue diamond-bearing clay is 
thought to be the remains of ancient 
volcanoes. 


vous of the walrus and the carpenter. 

Lots of people had been there before him, 
pegged claims in the drifting sand, shoveled 
up a thirst, and departed. The desert is big 
—and heavy. But so well did Merensky 
select his claim that when he and his hastily 
assembled crew of eighteen men started dig- 
ging they made more than $40,000 a day 
for eighteen days, mostly by picking and 
hand-sieving in fifteen little prospecting 
trenches on a claim purchased outright from 
others who thought oysters stood for soup. 

The oysters, Merensky explained after- 
wards, belonged to a species that lived 
only in the warm waters of the Indian 
Ocean. The diamonds were alluvial, washed 
down probably hundreds of miles from the 
South African plateau to the sea. Since the 
oyster shells were always present wherever 
anyone picked up a few diamonds in this 
area, he concluded that at the time the pre- 
historic Orange River was carrying the dia- 
monds down to the sea, the warm, Mozam- 
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Another view of the 
7 Premier mine, the 
largest in operation. 


bique current from the Indian Ocean must 
have been flowing northward up the west 
coast of Africa, in place of the present, cold, 
Benguella current, leaving those peculiar 
oysters on that once-upon-a-time beach, 
along with the diamonds, to say: “Dig 
here!” 

It was an extraordinarily skillful bit of 
prospecting, but how to find more diamonds 
is the least of the worries of the powers- 
that-be in South Africa now. Dr. Merensky 
spoke humorously but with keen apprecia- 
tion of the situation when he went to Gen- 
eral Hertzog, the South African premier, 
saying: “General, we have made another big 
diamond discovery. I have been rather 
afraid to see you, because I remember the 
story of how the alchemist who discovered 
the secret of making gold artificially went 
to Nero and told him of his triumph, and 
of how Nero turned to his bodyguard and 
said, ‘Cut this man’s head off; he isn’t do- 
ing good for his country’.” 
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Diamonds Are Separated from Blue Earth by “Shaking” on Pulsators 




















Blue earth is carried to the pulsator rooms in 
small trucks running on rails. The above loads 
represent a fortune. 


Cecil John Rhodes made his fortune and 
those of investors in his diamond mining 
shares not by discovering more diamonds, 
but by washing his hands in a bucketful 
of them, thereby keeping them off the mar- 
ket until he could raise the necessary capi- 
tal to form the diamond syndicate which 
controls output and prices to this day. The 
incident has become a legend in Kimberley. 

As told there, Rhodes and his group con- 
trolled one of the two principal compan- 
ies, and Barney Barnato, the other. Rhodes 
saw that overproduction and uncontrolled 
marketing threatened to kill the industry by 
making diamonds so cheap no well-to-do 
person would wear them. He planned to 
consolidate the various interests into a great 
trust, headed by himself, but Barnato had 
a large stock of diamonds ready sorted for 
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In the pulsator rooms of the diamond mines 
the earth passes down a series of vibrating 
troughs smeared with grease. The earth slides 
off, but the diamonds adhere to the grease and 
are collected at the end of the day. 


the market, and threatened to sell them at 
ence unless his terms were agreed to, which 
would have so lowered the price that Rhodes’ 
consolidation plans would have fallen 
through. Rhodes needed only a few weeks 
to complete his negotiations, which included 
purchase of control of Barnato’s own com- 
pany. He called on Barnato, ostensibly 
seeking a compromise, and after long and 
profitless negotiations suddenly rose, walked 
to a side table on which Barnato’s carefully 
sorted diamonds lay, in parcels on sheets 
of white paper, and said: 

“Barney, you want to get into the Kim- 
berley Club. I want to be the only man in 
the world who ever washed his hands in a 
bucketful of diamonds. You help me do 
that, and Ill get you voted into the club.” 

Barnato, caught napping by the abrupt 
change in Rhodes’ attack, nodded, and be- 
fore he sensed the ruse, Rhodes had swept 
his carefully sorted diamonds into a water 
bucket, undoing weeks of work. Long be- 
fore they could be re-sorted for the market, 
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Diamonds Controlled by Syndicate Founded by 


Rhodes 


the amalgamation was accomplished and Rhodes was the King 
of Diamonds. He kept his word, though, and Barnato became 


a member of the exclusive Kimberley Club. 


Before the ban on prospecting, diamond rushes were South 
Africa’s favorite outdoor sport. Under the law any prospector 
finding diamonds was required to report that fact to the govern- 
ment, which would grant him his choice of twenty claims, one 
hundred and fifty feet square, and then announce, far in advance, 
a day on which others might peg claims in the same area. The 
would-be diamond miners were provided with stakes 
bearing their names, and forced to wait behind a line 
about a mile from the diamond-bearing district until 
a starting gun was fired. Then the prospectors raced 


on foot to stake their claims in the field. 


More than twenty-five thousand persons raced to 
stake claims in the Grasfontein farm diamond rush 


a year and a half ago, and then it had to 
be run over again because some jumped the 
gun and others buried themselves in the 
most promising ground the night before, 
hoping to rise unnoticed and beat the crowd. 
College distance men were in demand by 
big companies whose officers preferred to 
pay fat fees rather than run a mile them- 
selves. Sometimes, despite the vigilance of 
officials, the race was to the strong rather 
than the swift, stakes being removed from 
especially coveted plots by late arrivals who 
substituted their own and stood guard over 
them until their accomplices could enter a 
claim for registration and bring out an 
official to verify the fact that the prior 
claimant had failed to peg the property. 
Many times first choice claims proved less 
valuable than last choice. One impatient 
runner, after two weeks, sold his plot for 
$275 to a short-winded rival who took 
$150,000 worth of diamonds out of it in 
the next month and then sold what was left 
of the claim for $30,000 more. 

On the alluvial fields, such as those found 
by Merensky and raced for at Grasfontein, 
the work is practically all done by hand. 
The ground is removed by pick and shovel, 
washed through a series of sieves of decreas- 
ing mesh, and the final gravel placed on a 
rough table where the diamonds are picked 
cut by hand. The excavations range from 
three to fifteen feet in depth, rarely more, 
and the diamonds are found free, like 
pebbles. 

For the average man the work is hard, 
unromantic, and unprofitable. During one 
busy year, seven thousand five hundred 
white diggers and their nineteen thousand 
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Washing the Hands in 
Diamonds! 

Cecil Rhodes, creator of the 
powerful South African dia- 
mond syndicate, gained con- 
trol of the industry by wash- 
ing his hands in a bucket- 
ful of diamonds! Just how 
this stunt made him “King 
of Diamonds” is explained 
in this article. 


native employes averaged only five dollars 
a day per man. While the average return 
te the whites was considerably more, on ac- 
count of the low wages paid the natives, 
the cost of supplies and food, and even 
water at twenty to fifty cents a gallon in 
some districts, pared profits to the bone. 
Systems of outdoor relief for stranded dig- 
gers and their families have been necessary, 
and some years ago government reports 
stated most diggers were in very great pov- 
erty and often unable, except by a stroke of 
luck in finding good stones, to get away. 

The bulk of the diamonds are found 
where they were made—in volcanic “pipes,” 
which are fissures or chimneys of long ex- 
tinct volcanoes now filled with diamond- 
bearing blue earth, largely decayed lava. 
The Kimberley mines, and the Premier 
mine, where the world’s greatest white 
diamond, the Cullinan, was found, are of 
this type. The great blue hole at Kimber- 
ley, mined out to a depth of thirty-six hun- 
dred feet before abandoned, was a conical 
hill when the first diamonds were found 
there. The Premier mine is simply an open 
pit formed by removing the first five hun- 
dred feet of earth in an oval pipe a quarter 
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Cutting and Polishing of Diamonds Is Work for Most Skilled Experts 














These rough diamonds, ready for cutting, are valued at 
$50,000. The black marks on the stones are inked on for 
the direction of the cutters. The brilliant, which has 58 
facets, is the favorite shape into which the gems are cut. 


Only a dia- 

mond can cut 

a diamond. 
Flawed jewels 

are reduced to 
powder for pol- 
ishing other dia- 
monds, and are used 
for glass cutters, etc. 


A diamond 

is chemically 
pure carbon— 
sparkling 
lampblack. 


of a mile wide and half a mile long — 
103,000,000 loads of dirt in which were 
found 23,500,000 carats of diamonds. 
Mass production averages up so much 
good and bad luck in these large mines that 
the mine manager knows very closely how 
large a handful of diamonds he should have 
from every five thousand carloads of blue 
dirt. The actual mining is about as compli- 
cated as digging a cellar. But once the 
carloads of blue earth have been raised to 
the surface, the treatment reflects half a 
century of experience. First the earth is 
crushed, carefully, so as not to harm the 
largest diamond which may be in it. Then 
it is washed several times, and finally, when 
reduced to gravel, passed over the pulsa- 
tors. These are grease-covered tables or 
belts which rotate or shimmy so nicely that 
the grease retains the diamonds but lets the 
heavier gravel roll off into bins below. A 
handful of diamonds can be tossed careless- 
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ly on a properly adjusted pulsator, and 
not one will escape, while a bucketful of 
pebbles spilled on the same table will be 
quickly shaken off. 

Native laborers at these big mines are re- 
quired to sign a contract to work for a 
specified period, and no week-end visits to 
the family kraal are allowed. 

When their contracts expire, they are 
asked to hand in all their clothing. Clumsy 
mittens, like boxing gloves, are then tied 
on their hands, so they cannot pick up small 
objects, and they are issued blankets. On 
the day they leave, they are scrutinized, 
without the blankets, for such tricks as 
cutting slits in their skin into which dia- 
monds are inserted, and if unexplainable 
hard lumps are discovered, they are X- 
rayed. On their way out, their previously 
examined clothing is returned to them. 

South Africa is still dominant in diamond 
production, though DeBeers and Jagersfon- 
tein, which a few years ago produced 85% 
of the world’s yearly output of the precious 
stones now produce only about a third of 
them. Latest production figures show 
South Africa, with its mandated territory, 
South West Africa, produced roundly 
3,700,000 carats in the year, while all the 
rest of the world together produced less 
than 2,000,000 carats. The diamond syn- 
dicate is credited with controlling 90% of 
the world’s production, 
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Built on a ridge between two canyons, 
the clubhouse is equipped with a tunnel 
and elevator for the players’ convenience. 


NE of the most difficult and at 

the same time most fascinating 
golf courses in the country is the 
Bel-Air course in the hills just out- 
side of Los Angeles. The course is 
laid out over hills and canyons of 
such height that it has been neces- 
sary to build a tunnel under the 
clubhouse with a four-story elevator 
to lift players from one level of the 
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course to another. There is also a 


suspension bridge leading over a This overhead map-view of the Bel-Air clubhouse 


canyon to the tenth green. The un- 
usual layout is well shown in the 
pictures above. 

The ninth hole is 75 feet below the level 
of the clubhouse, the wall of the canyon 
rising sheer above. The tee for hole num- 
ber ten is just outside the clubhouse, far 
above. To get there the golfer steps into 
the tunnel, walks down its length until he 
comes to an automatic elevator, steps into 
it and is whisked upward on the pressure 
of a button. He is then ready to drive off 
the tenth tee across a canyon—if he can. 
Four out of five balls driven from the tenth 
tee are lost in the chasm, according to club 
members. The distance across is 185 yards 
—and if you’re only an inch or two short, 
the ball rolls back into the canyon. How- 
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shows how the tunnel entrances are conveniently placed 
near the ninth and eighteenth holes, located in canyons. 


ever, if you drive successfully you cross 
the chasm on a suspension bridge as shown 
in the above photo? 

Eventually the golfer arrives at the 
eighteenth hole, where he finds that another 
entrance of the tunnel is at hand for his 
convenience. He pushes the button again 
and is hauled up to the locker room 
with the feeling that he has put a hard day’s 
work behind him. 

The Bel-Air course is located in an ex- 
clusive residential section of the Santa 
Monica mountains. It is maintained by 
200 members who paid $3,500 each for 
the privilege of joining it, each of whom 
still contributes $350 a year as dues. 
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Automatic Air Driven Saw Cuts Speedily and Accurately 








RIVEN by air pressure, 

this saw shown at left cuts 
six times as fast and with great- 
er accuracy and efficiency than 
one requiring man power. The 
pressure is supplied by a rub- 
ber hose running from a nearby 
gas engine. Two men are nec- 
essary to operate the apparatus 
in order that the teeth cut at 
the exact angle desired. The 
workmen in the photo are saw- 
ing off the tops of piles that 
have been sunk deep into the 
soil. The hose is long enough 
to allow free movement. 








Water Merry-Go-Round Gives “Passengers” a Dip When Whirled Fast 


66 A LL set? Let’s go!”— The large cir- 

cular platform begins to revolve. 
It rapidly picks up speed until the children 
who are sitting near the edges are hurled 
off into the water. Swimming back, they 
clamber on again for another ride. 

This water merry-go-round shown below 
provides real fun and healthy exercise for 
youthful swimmers. The pole and handles 
remain stationary and protrude from the 
base of the pool. The platform revolves 
about the pole. In order to operate the 


apparatus three or four youths grasp the 
handles and begin walking forward. The 
platform starts to move and is soon whirl- 
ing about at a rapid rate of speed. When 
the disc is crowded to capacity, it is a little 
more difficult to start revolving. However, 
once it gets under way, the centrifugal 
force keeps it moving easily. The “water 
whip” below is installed in a municipal 
swimming pool in New Jersey. Hundreds 
of youngsters enjoy themselves on it during 
the swimming season. 
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Rides on water whip shown in photo above are lots of fun—if you can manage to stay on! 
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CCOMMODATING 60 planes on its ex- 

pansive landing platform, the new 
Japanese aircraft carrier, Kaga, affords a 
real novelty in the design of ocean-going 
ships. The smokestacks of the huge boat 
run on a horizontal line parallel to the deck. 
They extend from the center of the ship to 
the stern, where they turn outward and 
form large vents. Clouds of smoke can 
therefore pour out in quantity without cov- 
ering the ship and its crew with a fall of 
soot. The entire top deck of the boat may 
be used for a landing platform. 

The “Kaga” makes a speed of 25 knots 
an hour. It was originally designed as a 
40,000 ton battleship, but was transformed 
into an aircraft carrier before construction 
was completed. 


Continuous Air-Rail Service 
ROM New York to Los Angeles, Calif., 


in 48 hours! That’s how the time sched- 
ule of the new air-rail service between these 
two points reads, 

A party of invited passengers recently made 
the first trip from New York. Col. Charles 
Lindbergh inaugurated the service in a for- 
mal opening when he piloted the first plane 
east from Los Angeles. In the initial trip 
west the party went by train from the Penn- 
sylvania station in New York to Columbus, 
Ohio. From Columbus they went by plane 
to Waynoka, Oklahoma, where they traveled 
by rail to Clovis, New Mexico. There 
another plane picked up the group for the 
final leg of the journey which marks the 
fastest regular passenger service across the 
United States. 
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High Ceilings for Giraffes 


HE home of giraffes in Bronx zoo, New 

York, is necessarily rather roomy so 
that the tall animals may stretch their 
necks in comfort without fear of bumping 
their heads on the ceiling when they awaken 
in the morning. The sleeping quarters of 
the giraffes are 20 feet in height and insure 
ample room for the long-necked creatures. 
Glass sky-lights cover the ceiling and afford 
a means of ventilating the compartment. 
Each giraffe has a separate stall. 























Steam pipes heat giraffes’ quarters in winter. 
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Five minutes after Walter Johnson, shown above, has 
retired the last batter, newspapers are on the streets telling 
the story. 

ROM the instant the signal to “Play 

ball!” is given, delicate instruments, 
human intelligence, intricate apparatus and 
special processes are all combined in one 
huge machine to grind out news of the base- 
ball game to millions of eager fans waiting 
to read the results before sitting down to the 
evening meal. 

All organized league baseball parks have 
press boxes, where the scribes “covering” 
the game can see every portion of the field 
clearly. Sometimes they are located on the 
top of the grandstand back of homeplate. 
Sometimes they are built in the stands close 
to the players’ dugouts. Wherever they are, 
they are situated so that it is easy to instant- 
ly recognize any player on the field. 

These press boxes are occupied by repre- 
sentatives of press associations, such as the 
Associated Press and the United Press, and 
by sports editors of the individual newspa- 
pers of the city in which the game is being 
played. 

A play-by-play report is sent by tele- 
phone to the sending office of the associa- 
tion, where the operator in charge condenses 
it to simple language and sends it out over 
the wire. 

A copy boy comes intu the receiving 


NEWS of the 


Have you ever wondered how 
the play-by-play reports of a 
baseball game are received and 
put into print so quickly, how 
newspapers bearing the ac- 
counts of important games are 
sold on the streets almost im- 
mediately after the games are 
finished? The article below ex- 
plains the means used to relay 
the news to waiting fans. 


booth and takes the reports to the “tele- 
graph editor” of the newspaper. He in turn 
assigns it to one of the copy-desk men, who 
corrects any errors in English, spelling or 
diction and writes a head for the story. The 
prepared copy is then placed in a baton- 
shaped container and shot through an air 
tube to the “composing room” of the news- 
paper. 

Here the story is set in type on a lino- 
type machine and the lead is slipped into 
the space that is reserved in a page for the 
account. When the story is complete, an 
impression of the type is made on a sensi- 
tive mat, which is immediately sent to the 
press room. A lead casting is made of this 
mat in semi-circular form so that it fits with 
the other half that contains another page 
already in place on a roller of the huge 
press. With the tightening of a few screws, 
the press begins to hum. In a few minutes 
newsboys are on the streets selling papers 
with the story of the game. 

You have often noticed the scores of 
games printed in white letters on tiny black 
squares on the front page of a paper. The 
reason for this is very simple. The metal 
plate of the front page is necessarily cast 
long before the game starts. Space is pro- 
vided for the scores, by leaving raised 
squares of lead opposite the name of each 
team. When the scores of each inning are 
phoned into the office, pressmen also get a 
report. They then tool the numbers into the 
lead squares on the plate. When printed, 
they appear white on black. 
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Special Infant Chair to Eliminate Many Accidents, Claim 


ASILY attached to 


any 





CHAIREHOOKS="< 
OVER ESE AT BACK. 


make of car, this practical 
automobile seat for infants al- 
lows a mother to give her un- 
divided attention to driving 
without worrying that the baby 
will be hurled over the side or 
against the dashboard. The 
chair hooks over the back of the 
front seat of the car. The child 
is strapped into it in almost the 
same manner that an airplane 
pilot fastens himself in the 
cockpit of his ship. The front 
of the seat turns in any desired 
position so that the baby can 
watch the objects being passed 
by the car or observe his moth- 
er driving. The seat itself is so 
designed that when the car hits 














When baby is not a passenger in the car, the seat, shown 
above, is removed and folded up in a neat, compact bundle. 


Useful in the Home or Restaurant 


HIPPED ice in a moment’s notice is 

/ available without littering the ice box 
and kitchen up with stray chips. The ma- 
chine at right makes this possible, and in 
the event that visitors drop in unexpectedly 
on a warm night and a cool drink of lemon- 
ade is suggested, a piece of ice is merely 
put in the apparatus and shaved in a few 
seconds into neat slivers. The sharp teeth 
make a clean cut so that it is not necessary 
to exert any amount of pressure on the 
handle. The device is clamped to the 
kitchen table and can be moved easily. A 
large tray catches the chips and the porch 
or kitchen floor remains clean. The space 
between the teeth can be adjusted and the 
size of the chips therefore regulated. 


Horse “Fit For Plow” Wins Derby 
ONDEMNED and sold a few months 


ago by his former owner for $70 be- 
cause he co..sidered him “fit only for the 
plow,” a three-year old horse recently won 
the Hungar.in national derby and a 
$10,000 purse against a field composed of 
the country’s thoroughbreds. When the 
horse was consigned to farm duty he was 
bought by a Budapest tavern owner who 
found him too short to hitch to a cart, 
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a bump it has the springy effect 
of a cushion, and does not pro- 
vide a constant jarring. 


The hooks fit firmly over the back of the 
seat and do not move around with the 
motion of the car. This fact safeguards the 
leather or plush from being worn in spots. 
When not in use, the chair may be folded 
into a compact bundle and placed in a side 
pocket. 














This handy outfit may be clamped to any table. 
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Four - Sided Movie Screen Increases Theater Capacity 











MOVIE SHOWN ON FOUR 
SCREENS SIMULTANEOUSLY 








"N ORDER to increase the seating capa- 

city of movie theaters crowded for space, 
the project of building a four-sided movie 
screen in the center of the theater has been 
advanced by the Viennese architect, Dr. 
Anton Rado. The screen, as shown in the 
drawing above, is built in conjunction with 
the theater’s pipe organ, which tapers up- 
ward like the spire of a cathedral. Project- 
ing pipes of the organ extend along the 
edges of the screen so that the action can 


be viewed only from the front; when a spec- 
tator looks at one screen, there is thus no 
flash of action from a neighboring screen 
to distract his attention. Seats of the theater 
are thus divided into four separate sections, 
and the general seating arrangement is that 
of a bowl like a football stadium. By syn- 
chronizing the projecting machines with 
each other, talking pictures could be shown. 
It is expected that the idea will be carried out 
in a Vienna playhouse now being planned. 


French Study Plan for $250,000,000 Elevated Automobile Highway 


OTOR traffic in France has become so 

heavy in the past year that govern- 
ment engineers are studying a project for 
the construction of a 2,000 mile elevated 
highway for high speed travel between the 
principal cities. This road, raised to a mean 
level of 75 feet above the ground, is intend- 
ed to stretch across the country from Paris 
to Lyons and on to Marseilles and Nice. 
From Marseilles it will branch off to Tou- 
louse and Bordeaux. To the north the line 
will touch Boulogne and Brest; to the west 
it will extend to Strausbourg. The cost of 
the undertaking is estimated at about $250,- 
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000,000. It has been pointed out by sup- 
porters of the scheme that materials could 
be obtained from Germany in the form of 
war reparations. Objections have been 
raised that the road would necessarily have 
to cross private estates, canals, rivers and 
farms, and that the very things which now 
make France a beautiful country would be 
turned into eye-sores. Advocates of the plan 
say that on the contrary the new road would 
serve to beautify the country even more 
than it is in its present state. In addition, 
they declare, it would relieve the traffic 
situation that now exists in France, 
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Landing Fields Always at Hand for Amphibian Planes 


F THE entire surface of the earth were 

uniform as to land and water, the design 
and construction of aircraft would be great- 
ly simplified. In regions such as the great 
level western and middle western plains, 
where towns are small and ground suitable 
for landing plane available almost every- 


itself may have a large water area adjacent 
to the business district, but airplanes can 
hardly land in the water with any prospect 
of being fit for further service. 

It may be said that less than one out of a 
hundred airplane owners will have water 
available for landing and taking off. How- 





where, it is possible to secure 
the maximum traveling effi- 
ciency from airplanes. In a 
like manner, in the Great Lakes 
region and along our coast 
lines, the seaplane or flying 
boat can be almost universally 
used for air travel. However, 
in many areas, considerable 
time is lost in getting to and 
from airdromes when the sea- 
plane, flying boat or airplane 
is used, 

At the present writing, the 
nearest airdrome to the city of 
New York is some 14 miles 
from the business district. It 





ever, many aviators find it 
necessary to make regular trips 
to cities which have large water 
fronts. 

Accordingly, we have the 
amphibian. The New York busi- 
ness man can now take off 
from his private airdrome, 
draw up the wheels of his am- 
phibian and after a short flight, 
land in North or East River, a 
scant five or ten minutes from 
his office. Sportsmen can take 
off from well established air- 
dromes, fly to their camps on 
the lakes and land on the 
water. Long trips can be made 








takes an hour or more to get 
from any of the New York air- 
dromes to the ultimate destina- 
tion of the air traveler. Of 
what value is the time saved by 
air travel to New York if it is 
lost in travel while completing 
the journey after landing? 

The conditions with regard 
to the location of airdromes 
around New York are the same 
in many other cities. The city 
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Major H. H. ARNOLD 
One of the pioneer figures 
in the world of aviation, 
Major Arnold is admirably 
qualified to serve as editor 
of this monthly aviation 
department of Modern Me- 
chanics. He was present at 
the first demonstrations of 
the Wright plane as an 
official government observ- 
er, and ever since that time 
he has been engaged in 
some branch of flying. 


over water, islands and the 
mainland with a feeling of ut- 
most security. A boat is avail- 
able for landings on water and 
the wheels can be lowered for 
landings on hard ground. 
The amphibian had a place 
in the scheme of air transpor- 
tation long before it actually 
made its appearance and, now 
that it is here, will be popu- 
lar for special purpose flying. 
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Vertical Dial Plane Instruments Easily Read By the Pilot 
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Old-style circular airplane instruments, shown 
above, make it difficult for the pilot to get 
desired information at a glance. 


HEN the average person looks into 
the pilot’s cockpit of an airplane 
he is amazed at the great number of in- 
struments. As a matter of fact, consid- 
erable practice is required for anyone to 
become sufficiently expert to secure, at a 
glance, a reading of the most important. 
Under normal flying conditions, there are 
several of the instruments which indicate 
whether or not the engine of the plane is 
functioning properly. Those are the ones 
which the aviator is most concerned with 
during normal flight. 


Flight in an airplane can be continued as 
long as the engine functions properly. 
Power for flying is available as long as the 
engine maintains its normal r.p.m. (revo- 
lutions per minute). If the r.p.m.’s 
drop, the cause can ordinarily be found by 
looking at the oil pressure gauge, water 
temperature indicator or gas pressure gauge. 
Thus, the most important instruments as far 
as the operation of the engine is concerned 
are reduced to four in number. Many at- 
tempts have been made to adopt a system of 
dials for instruments which will eliminate 
the groping and searching on the instru- 
ment board for the particular instrument 
desired. One of the most promising ar- 
rangements is made possible by the use of 
vertical dial instruments. The dials of this 
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plane is flying normally the indicator 
the vertical style instruments, shown 
in a level line before the pilot’s eyes. 


When the 
arrows of 
above, are 


type are of such shape that they can be 
placed very close together, and thus not 
only save much space on the instrument 
board but also be arranged that a single 
glance will show whether or not the engine 
is functioning properly. The diagram of 
the vertical dial instruments herewith shows 
one such an arrangement in which the indi- 
cator hands are all in line for normal cruis- 
ing flight. The pilot needs but to take a 
glance at the compactly arranged dials, de- 
termine that none of the first four indicators 
are out of line and he knows that the engine 
is running at cruising r.p.m., the oil 
pressure is normal, the water temperature 
and gas pressure what they should be. If 
one or more hands are out of line, it is 
much easier to locate the trouble than it 
would be with round dial instruments. 
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Careful Plane Inspection Makes for Safety in 














Figures on the planes above indicate the order in which various parts are inspected before taking off. 


LTHOUGH it is impossible to antici- 

pate and prevent all of the mechani- 

cal failures of aircraft, by a careful inspec- 

tion of the plane prior to taking off the 

pilot is able to insure, to a certain degree, 
the efficient working of his airplane. 

Generally speaking, all mechanics inspect 
important fittings and parts of all aircraft 
while re-servicing. However, there are cer- 
tain parts which may be overlooked or es- 
cape notice, and there never can be a too 
rigid inspection of any airplane prior to its 
leaving the ground. 

As a result of years of experience, pilots 
have developed a system whereby it is pos- 
sible within a few minutes to inspect the 
most important controls, fittings and work- 


78 


ing parts of the plane. This can usually be 
done by starting in front of the plane by 
the propeller, walking around the wings 
along the fuselage to the rear of the tail 
surfaces and back to the point of starting. 
After a while, such an inspection becomes 
routine and little time is lost prior to a 
flight. A few minutes thus spent may insure 
that there will be no mechanical failures of 
the controls, landing gear or main surfaces. 
An absence of such an inspection may resuli 
in flying wires coming loose, wheels drop- 
ping off or some similar misfortune occur- 
ring after the flight has started. 


One method of inspection, outlined on the 
accompanying photographs, is as follows: 


(1) Blocks under wheels to prevent plane 
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This photograph of an American destroyer was taken in the dead of night without the aid of the 
moon or artificial light. The plane which took the picture flew over the ship unseen in the darkness 
and snapped the photo by a special process developed by the army, details of which are kept secret. 


rolling over ground while it is being 
warmed up. 

(2) Safety appliances in pins, securing 
main flying wires to the fuselage. 

(3) Safety wires or appliances in fittings 
controlling ailerons. 

(4) Inspection of pulleys and bell cranks 
which change direction of aileron control 
cables or rods. In some cases, this must be 
done through transparent windows in the 
wings, while in others, the control cables 
are located along the wing itself. 

(5) Safety wires or cotter keys securing 
elevator controls to elevator horns. 

(6) Fittings holding tail surface support- 
ing wires. 

(7) Landing gear, bolts, lock nuts and 
attachments. 

(8) Safety wires and hold-on attachments 
for wheels. 

(9) Inter-aileron rods or wires. 

(10) Safety devices on inter-plane struts. 

(11) Safety devices on aileron hinges. 

(12) Terminals of flying and landing 
wires. 

(13) 

(14) 
hinges. 


Safety appliances on rudder hinges. 
Safety appliances on elevator 


Class Rooms in the Air 
| i HAS long been realized that systems 


of instruction in which actual demonstra- 
tions are used to illustrate theorems and 
principles are far more efficient than those 
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which rely upon mere stating of facts. This 
applies to all branches of air instruction 
as much if not more than education given 
in other branches of science. It was demon- 
strated years ago that a pupil learned to 
fly much sooner when actually taken into 
the air with his instructor than when told 


how to perform certain maneuvers and then 
given a plane in which to apply them. The 
same conditions surround observers so that 
with the exception of a small amount of 
ground instruction given for a background, 
practically all aerial observers receive their 
education in the air. 


There is another side to the problem of 
aerial instruction. Topographical features 
look entirely different when viewed from 
aloft. Rivers and streams appear to be 
silvery ribbons winding their way across the 
country. Roads and railroads have distinc- 
tive characteristics when viewed from an 
airplane. In certain sections of the country 
roads are laid out so that they run due 
north and south and east and west. Cities 
and towns take on the appearance of chil- 
dren’s toy villages. Hills merge with the 
surrounding terrain so that they are difficult 
to pick out. Woods, if large in area and 
sufficiently thick, look like never ending 
green rugs. During his first few flights in 
the air it is very easy for anyone to lose 
all sense of direction and mistake objects 
which he actually sees on the ground. 


(Continued on page 190) 





$100,000,000 eMap for 


Every hill and valley in the whole United States will be repro- 
duced in a huge relief map of the country now being made 


by government geologists. 


When completed in 1950 the map 


will occupy an acre of space and will cost $100,000,000. 


APPING every square inch of the 
United States is the colossal task 
which Congress has allotted to the skilled 








topographic engineers of the Geological 
Survey. Every bump and dent in the sur- 
face of the country will be accurately repro- 
duced in the completed map, presenting all 
the topographical features — shapes and 
heights of mountains, locations of rivers, 
lakes, highways, railroads, bridges, and 
even schoolhouses. The map will be of in- 
estimable value in planning engineering 
projects such as the construction of dams 
and the locating of highways. 

Experiences of surveyors engaged in the 
task of making the map present a daily 
record of thrills, narrow escapes, and now 
and then of a lost life. Sheerest mountain 
peaks must be climbed, predatory animals 
must be avoided, blizzards and sandstorms 
must be encountered. From the depths of 
Death Valley, 276 feet below sea level, to 
the crests of Mt. Whitney in California and 
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Inset photo of a surveyor at work on the Idaho-Montana boundary line gives an idea of the diffi- 


culties encountered by map-makers. 


used in photographing map drawings. 
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The other photo shows one of the world’s largest cameras, 


It is as large as a small automobile. 
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Uncle Sam 


Mt. McKinley in Alaska, the engineers have 
fought their way. They have surveyed the Colo- 
rado river gorge, where flow the wildest waters 
in the world. 

For map-making purposes, the country is 
divided into unit areas known as quadrangles, 
each of which consists of 225 square miles of 
land and water surface. With plane tables and 
surveying levels the engineers plot the features 
of the quadrangle, transferring the elevations to 
paper. These maps are made on a scale of one 
mile to one inch, which enables topographers to 
place everything on the map that can be seen on 
the ground. Ordinary wall maps are usually 
made on a scale of 40 miles to one inch. 

An experienced engineer will survey and map 
about one square mile of land daily, 
which will be represented by one 
square inch on the finished 
map. From the data of the en- 
gineers, engravers carefully 
etch the quadrangle maps on 
copper at Washington, where 
they are printed in five colors 
at the government lithographic 
plant. Frequently it takes from 
two to three months for engrav- 
ers to complete a single copper 
plate. The magnitude of 
the mapping task may 




















This map-maker has scaled the very 
crest of Mt. Whitney in California. 
He is copying down data which he has 





Engineers at work in the Grand 
Canyon. The rock wall behind 
them rises upward for a mile. 


gathered from his lofty perch. 





Rodman holds measuring 7 


stick while his companion 
sights thru instruments, | 











Perched precariously on slippery boulders in the Colorado river, these government surveyors work 
under the most severe handicaps. The Colorado has been known to rise suddenly as much as 20 ft. 
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Maps of Mountain Areas Represent Months of Work for Map Makers 
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Half Dome in Yosemite National Park is shown in the top photo as it appears to the camera, and 


underneath as it looks to a map-maker. 


The rippling lines are contours giving the elevations from 


which the relief maps are constructed. 


be understood from the fact that during 
1928 only 17,000 square miles was mapped 
by 100 different survey parties. On January 
1, 1929, there still remained 1,750,000 
square miles to survey. It is expected that 
the task will be completed about 1950. 
During the past year the Army Air Service 
has made airplane photographs for map- 
ping purposes of some 10,000 square miles 
in eight different states. Airplane mapping 
is resorted to in swamplands and other 
places difficult of access where foot work 
is impractical. Approximately 43% of the 
land area of the country has already been 
mapped at a cost of $50,000,000. 

No other documents in Uncle Sam’s cus- 
tody are guarded more carefully than the 
maps sent in by surveying engineers. The 
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field men watch over their reports as zeal- 
ously as if they were pots of gold, sleeping 
with the scraps of paper tucked under their 
pillows, with loaded guns within easy reach. 

When delivered in Washington, the quad- 
rangle sheets are stored in huge fireproof 
safes. Each sheet is valued at $6,000. After 
each of these maps is inked in previous to 
being engraved, it is photographed and the 
negative is preserved as a permanent record. 
To take these photographs one of the larg- 
est cameras in the world has been built. 
It is as large as a small automobile and 
was made especially for this purpose. By 
the time the topographic map is finished, 
this camera will have taken some 14,000 pic- 
tures of quadrangle maps which will dove- 
tail together like a child’s puzzle game. 
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Novel Rubber Pontoon Canoe Adds Safety to Water Sport 





ONSTRUCTED so that cap- 

sizing is almost an impos- 
sibility, this novel canoe is 
portable and can be rolled into 
a small bundle and easily trans- 
ported wherever desired. It is 
really a canoe-shaped rubber 
pontoon that is made seawor- 
thy by pumping it full of air. 
The rubber is puncture-proof 
and will withstand the rough 
use put to the bottom of any 
water craft. Unlike a regular 
canoe, this rubber boat pro- 
vides a soft cushion for the 











occupants to sit on. A double- 
bladed paddle is used when only one per- 
son is in the boat. It will hold three. 


Getting Into the Game Early! 
NE of the features of the dirt track 
motorcycle races recently held in Wem- 

bley, England, was the exhibition riding of 
young Walter Brierley, seven years old, 
who is an expert rider on his tiny 114 h.p. 
machine, shown below. The miniature cycle 
was built by the youngster’s father, an 
Edinburgh engineer. Walter is not only 
adept at riding a motorcycle, but can drive 
any make of car. 














Motorcycle and driver weigh only 65 pounds. 
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Sahara Road Building Program 
EN years ago a desert of mystery, the 
Sahara today has become as safe as the 

normal European or American regions. Mo- 
torists, even women alone, can travel along 
its endless sandy or rocky roads without 
much difficulty. Camel caravans are the 
only obstacle which they are likely to en- 
counter on their journey. Roads are being 
built throughout the territory and already 
motorists can now reach El-Golea, the most 
beautiful Saharan oasis, and continue on to 
the mountainous region known as Hoggar 
in the very heart of the Algerian Sahara. 
Highways are also being built farther down 
the river Niger. During the next year two 
important auto races will be held that are 
expected to further the road building pro- 
gram. 


Talk Across Ocean From Plane 
HE twins of modern invention—radio 
and aviation—recently offered still an- 

other proof that in the lexicon of science 


there isn’t such a word as “can’t.” Occu- 
pants of an airplane in full flight over 
New Jersey spoke over the telephone with 
persons on the ground in London, England. 
Their voices were transmitted by radio 
through the air between the plane and the 
earth where telephone lines carried them to 
the ocean’s edge. Atmospheric waves con- 
ducted them across the water and again 
telephone wires were used to relay the 
message. The experiment was carried on 
by the American Telephone and Telegraph 
Co. as an extension of the recent test when 
a reporter supplied a story from the air. 
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Tester Eliminates All Guess Work From Valve Grinding 





BULB PUMPS AIR 
info VALVE 





— a ey 


IF VALVE IS TIGHT 
INDICATOR HAND 
HOLDS STEADY 


ONSISTING of a compres. 

sion chamber held over an 
engine valve, this tester shown 
at left detects the slightest leak 
and proves the tightness of a 
valve-grinding job before the 
engine head is assembled. A 
rubber gasket forms a seal, 
and air is pumped into the 
valve by a bulb at a pressure 
of ten pounds a square inch. 
The tiniest leak in pressure is 
indicated on the gauge. If the 
valve is tight, the indicator 
hand remains steady and does 
not waver. This device is high- 
ly sensitive, but is thoroughly 








Modern Viking Sticks to Ship 
APTAIN Louis Johnson, 51 years old, 


/who is such a seaman as Jack London, 
famous adventure story writer, would have 
loved to portray, recently stepped from the 
coast guard cutter at Astoria, Ore., after his 
rescue from the battered, broken hulk of the 
lumber freighter, Laurel, which he had com- 
manded. 

Since dawn six days previous the captain 
and his ship suffered such an onslaught of 
the elements as is seldom witnessed on the 
Pacific coast. His ship went aground off the 
shore near the mouth of the Columbia river 
while en route to New York. Upholding the 
tradition of the sea, Captain Johnson re- 
fused to leave his command even after the 
last of the crew had been taken safely 
ashore. One of his men met death from the 
fury of the storm. 

All but the precious navigation instru- 
ments and the ship’s papers were lost. Cap- 
tain Johnson stayed aboard to save these, 
and when he was finally brought from the 
ship he insisted that they, too, be taken 
ashore. 


Flyers Fail as Rainmakers 
HINESE army aviators recently carried 
out experiments above Hongkong in an 

attempt to make rain fall by means of cir- 
culating a chemical gas, known as deolin, 
throughout the clouds. The experiments 
were not successful and the sun shone in 
spite of the efforts to produce artificial rain. 
The gas was shot through powerful guns 
that sprayed it for a considerable distance, 
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reliable and takes the guess 
work out of the process of grinding valves. 
As each valve is ground, it is tested. 


Pet Pelican Is Pilot’s Mascot 

66T,\LYING MIKE” is the property of 

Pilot Jeff Warren of Los Angeles, 
California. He is probably the only trained 
pelican who actually enjoys flying. Rarely 
does he miss his daily ride aloft with Jeff. 
A special harness has been made for him so 
that he won’t take a tumble when the plane 
loops-the-loop. 


























Mike is equipped with goggles to protect his eyes. 
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ing Pontoon Valuable to Both Expert Swimmer and Beginner 


pres- 
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uess 
ves. ESIGNED for the expert swimmer and the 


ted, beginner alike, this safety pontoon shown 
above and at right can be strapped either to 
the swimmer’s back or chest. It is comprised 











STRAPPED TO 
EITHER CHEST 
OR BACK 


of of three rubber air compartments that lie flat 
les, to the body and are bow-shaped in order to 
ned provide less resistance to the water. In the 
rely case of the beginner, the pontoon will keep 
eff. him afloat while he is learning to master var- 
1 so ious strokes. The experienced swimmer, too, 
_— finds the appliance extremely valuable to him 
when taking a long swim or making a boat trip 

—s in dangerous waters. Past records show that 


no matter how expert a swimmer may be, he is 
never entirely safe from drowning. Many good 








es. 
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swimmers have died in water disasters. 


Building New Giant Flying Ship 
HUGE flying ship that will be easily 
able to carry 10 tons for a distance 
of more than 600 miles without landing is 
being built in Berlin, Germany. The plane 
is the design of Dr. Maurice Dornier. It 
has dimensions that exceed all that have 
been created to date and will be powered 
by twelve motors. Even if several of the 
engines failed to function properly, the 
huge ship would be able to fly safely. While 
the size of land planes is limited by avail- 
able landing fields, Dr. Dornier said, flying 
ships will grow within a few years to a 
size that nobody would have dreamed of a 
short time ago. The new ship is being con- 
structed with trans-Atlantic service in view. 
If it is successful, it will mark a tremendous 
advance in aviation. 
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What Is a Radio?—Court Decides 


IX justices in the Iowa Supreme Court 
kJ have decided that a radio set is not a 
musical instrument and is therefore subject 
to execution and sale. Three justices dis- 
sented, holding that a radio is a musical 
instrument and is consequently exempt as 
part of a person’s household effects. The 
controversy arose over an appeal from a de- 
cision reached in the Polk County court 
where a radio was not considered a part 
of household equipment. As defined by 
Justice J. W. Kindig, writing the majority 
opinion, “a contrivance which produces har- 
monious sounds already in the atmosphere 
enabling the auditor to hear that which the 
human ear is not rightly constructed to 
register is not a musical instrument,” 
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Edited ie THEODORE ALLEN 


As editor of this new department—established because of the demand of Modern 
Mechanics readers for a department devoted to electrical experimenters—the 
publishers have secured the services of Theodore Allen, who introduces himself 
with this issue. He is a model engineer and an expert in all that pertains to electricity. 


Electrical Fireworks For Your Table Top 


OU can cause an electric lamp to glow 
with “cold light,” draw sparks from 
your finger tips, and produce many other 
spectacular electrical effects with a small 
high-frequency transformer or “oudin” 
coil that you can build in an hour or two. 


Such a coil is an air core auto-transform- 
er that raises the voltage and frequency of 
current from the secondary of a small spark 
or induction coil. It consists of a primary 
of a few turns of metal ribbon and a sec- 


ondary of many turns of fine wire wound 
on a tube of insulating material. 

The coil illustrated is small, yet it will 
produce vigorous sparks an inch or more 
in length that, because of their high fre- 
quency, are harmless to the body providing 
they are received through a metal object 
held in the hand, and not directly to the skin. 

In constructing the coil, first make the 
base by cutting a piece of 44-in. wood into 
a square 6 in. on a side. Four blocks each 





P% TURNS OF % INCH 
METAL RIBBON 








WOUND ON 
PHONOGRAPH 
RECORD 








Details of construction of the oudin coil are shown above. Note the spiral wiring and the use of 
an old cylindrical phonograph record for wiring the secondary. 
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Here the completed apparatus is set up ready 
for use. The oudin coil, the heart of the device, 
is simple enough as shown at the right. 


24% x % x % in. are used to support the 
primary winding. Cut six saw slits in each 
block at 4 in. intervals. The winding, 
which is inserted into these slits, is alumi- 
num, copper or brass ribbon 1% in. wide, 
and of sufficient length to make six com- 
plete turns. 

The secondary of the coil in the photos 
was wound on an old cylindrical phono- 
graph record, the talking machine itself 
being used as a winder. A cardboard tube 
well shellacked to keep out moisture, or 
any one of the many available radio coil 
forms about 4 in. long and 2 in. in diameter 
will do. The winding is of fine wire—No. 
30 to 40—as evenly spaced as possible. It 


should cover all of the tube except about 


14 in, at each end. It is well to wind this 
coil on a lathe or makeshift winder of 
some kind, as it is very difficult to obtain 
a smooth job by hand. A coat of shellac 
holds the wire in place. 

The secondary is mounted inside the 
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Wiring diagram showing the hook-up. 
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FINE WIRE 
WINDING 











primary, and the lower end of the winding 
connected to the inside terminal of the 
ribbon coil, The other or high-voltage end 
of the secondary terminates in a small 
metal ball mounted on a wood cap turned 
to fit the tube at the top. This knob can 
be a large ball bearing ball soldered to the 
end of a short piece of metal tube which 
is inserted through a hole in the cap. The 
secondary wire is soldered to the inside end 
of the metal ball support. 

For exciting the oudin coil, a spark coil, 
condenser and spark gap are used. The 
coil may be a small experimental spark or 
induction coil giving at least a one-inch 
spark, or an old-type Ford coil. The spark 
gap can be simply two pieces of heavy wire 
bent to shape and held with the points a 
short distance apart. However, it has been 
found that an old variable radio condenser 
such as that shown in one of the pictures 
makes an excellent gap of the quenched 
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VALVRALALS 











When the base of an electric light bulb is 
touched to the metal knob of the oudin coil, it 
glows with a weird, fascinating light which can- 
not be shown to its best advantage in a photo. 


type, and requires no critical adjusting. For 
the condenser which stores the current until 
sufficient voltage to flash over has been 
obtained, a small radio fixed condenser (of 
about .001 mf. capacity with a one-inch 
coil) can be used. However, it is advisable 
to build a more rugged condenser from 
sheets of glass and smaller sheets of metal 
foil. Every other metal sheet is connected 
together to form one terminal. The glass- 
plate condenser is a necessity where larger 
coils are used. 


Connect the apparatus as shown in the 
diagram. The spark coil can be energized 
by a storage battery of the proper size or 
by a small step-down transformer working 
from the light lines. Clips are used to 
make connections to the oudin coil primary, 
the positions being varied until the best 
discharge is obtained. When the spark coil 
is set in operation and the vibrator adjust- 
ed, a vigorous spark of great brilliancy 
should be seen in the spark gap or among 
the variable condenser plates. At the same 
time, when the room is darkened, a beautiful 
corona discharge is seen about the metal 
ball and top of the high-frequency coil. 
Now, with a screwdriver or metal rod held 
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firmly in the hand, you can draw a spark 
from the oudin coil terminal, without feel- 
ing it. Hold an electric light bulb with the 
base near or touching the ball, and you will 
see a beautiful spray of fire inside the 
glass. If the bulb is nitrogen-filled, this 
discharge will be of a violet color. Some 
radio vacuum tubes produce a green light. 


Dozens of other interesting experiments 
can be performed with such a coil. Try 
attaching a fine wire to the ball terminal, 
letting it project several inches into the air, 
and watch it in the dark. 


If you are ambitious enough to attempt a 
larger high-frequency coil, you can build 
one along similar lines, only on a larger 
scale. A cylindrical oats box, well shell- 
acked, makes an excellent secondary form. 
The primary may be wound in the same 
manner as for the smaller coil, or may be 
made of rather heavy copper wire, without 
insulation, held by supports in an inverted 
conical spiral around the base of the sec- 
ondary. The primary should have a dozen 
or so turns. No. 28 or 30 bare or insulated 
wire is wound on the secondary form, a 
thread being wound between turns to pro- 
vide proper spacing. When energized by a 
6 or 8 in. spark coil, or a 14 kilowatt trans- 
former such as those formerly used in 
wireless transmitting work, a high-frequen- 
cy coil of this size will give spark streamers 
up to a foot in length, as well as brilliant 
corona discharges. The voltage and fre- 
quency in cycles per second run into the 
thousands, but the amperage is low. 

















Dimensions for the base of the oudin coil are 
here given. 
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Keeping Tab on Naval Movements of Uncle Sam’s Ships 


FFICIALS in the naval operations 

office in the Navy Department in Wash- 
ington know the exact location of every 
vessel of the Navy at all times. Battle fleet 
maneuvers and ships’ movements are 
checked on the huge location board shown 
at right. Each ship in the United States 
Navy is equipped with a radio sending and 
receiving set, and by means of daily reports 
the naval operations office is kept in con- 
stant touch with the crafts. In the photo, 
Lt. Commander H. E. Hintze, of the naval 
operations office, and Captain A. P. Fair- 
child, director of the ship movement divi- 
sion, are shown checking up on the ships. 


To Brave Atlantic in Row Boat 


O SATISFY an ambition and prove that 

the youths today are as sturdy as the 
boys of old, David G. Turner, 23-year-old 
Norwegian youth, is planning to try to cross 
the Atlantic ocean in a “pilot’s tender” 
equipped with an outboard motor. It is a 
sixteen foot open boat and makes a speed 
of 40 m.p.h. Turner has made several trial 
trips in rough waters and declares that the, 
boat rides the waves like a cruiser and ships 
surprisingly little water. The boat will be 
loaded with enough provisions and fresh 
water to last for about two weeks. 
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New Steamship-Dirigible Line 
EGOTIATIONS have been reported to 


be in progress between the Dollar 
Steamship Lines and the Goodyear-Zeppelin 
company for the inauguration of a trans- 
Pacific dirigible service. The first service 
will be between San Francisco and Hawaii, 
carrying passengers, mail and light freight. 
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Photo shows David Turner and his tiny boat in Boston harbor, where he plans to start his journey. 
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“PLANS for @BUILDING 


By STEWART ROUSE 


Faster than anything that flies, horsepower for horsepower, Ed 
Heath’s “Baby Bullet” has won over $5000 in prizes at recent air 
meets. For the first time in the history of American publishing, 
Modern Mechanics presents herewith complete how-to-build for 
a successful racing airplane—one which you can build yourself! 


Part I 


667,.D” HEATH, that unassuming fellow 

whom we like to think of as the 
dean of American light plane designers 
and pilots, is a very energetic man. 

The Bristol Cherub motor, of his “Spo- 
kane Super-Parasol,” had hardly cooled 
from the work of winning the light and 
sport plane races of the 1927 National Air 
Races at Spokane, with the $1000 he had 
won in prize money still making his purse 
heavy, when he began to plan a light race- 
plane which would show its tail skid to the 
field at the 1928 National Air Races at Los 
Angeles. 

As he made the long trip back 
across half the continent to Chicago, 
his mind was not occupied 

with the races he had just won, 

or those he had won 

in the past. He was 

concerned with the 

earnest contem- 





Wings of the “Babe” 

come barely to a 

man’s waist. Her size 

is apparent alongside 
the Boeing. 














plation of a new racer to embody the best 
of engineering, the latest knowledge of 
aerodynainics, and the counsel of experi- 
ence gained in twenty years of practical air- 
craft building—a raceplane which should 
be the smallest practical airplane in the 
world, should carry a man and seventy-five 
pounds of ballast in addition to fuel, 
should do this at the speed of 214 miles per 
minute, and use only 32 H. P.! 


The plane was finally built and ready for 
flight trials. It had been seen and much ad- 
mired by the flying men of Chicago, for Ed 
is never secretive and visitors are often seen 
in his factory. Unfortunately, just at this 
point, in the spring of 1928, a disastrous 
fire burned the main factory, the oldest air- 
plane factory and supply house in America, 
end all that was in it. Thus the first “Baby- 
Bullet,” known as the “Wee-Mite,” was de- 
stroyed. 

Another factory was secured and con- 
struction begun on another racing airplane 
identical to the “Wee-Mite,” to be known 
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SBABY-BULLET™ 


as the “Ba- 

by-Bullet.” 

It was put through very grati- 

fying trials August 23, 1928, 

the day after its completion. The au- 
thor of this article saw these trials, 
helping a newspaper man in securing a 
head-on view of the “Bullet” about fifteen 
feet from the ground, just after it had flat- 
tened out of a dive. The speed may have 
been 200 or 250 m.p.h.—at any rate, it was 
indescribably fast, and it is rather bewil- 
dering to see a man in a plane that looks 
about as large as two side-cars hurl at one 
like that, and then zoom with squealing 
wires back up to 1000 feet, before one’s 
brain begins to wonder if the picture just 
taken is any good. Well, we got the picture, 
and it is in this article. It is not to be sup- 
posed that Ed is a reckless pilot; the 
maneuver described was made merely to get 
a sensational photo. 

The “Baby-Bullet” was shipped to Los 
Angeles in two beautifully made crates. 
The wing crate was about 1’x4’x9’, and the 
fuselage crate was 24’x314’x1314’. On ar- 
rival at Mines Field the little racer was un- 
officially timed around the five-mile tri- 
angular course at an average speed of 142 
m.p.h., and during this test it easily passed 
an army plane which was also flying the 
course and has an official top speed of 145 
m.p.h, The propeller used was 4’ 4” long 
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with 3’ 6” ™ 
pitch, Heath- Se 
made of walnut. It turned 3450 r.p.m. at 
top speed, 2700 r.p.m. in a steep climb, and 
2800 r.p.m. on the ground. 

On September 14 Heath won the 300 cu. 
inch race for light planes and sport planes, 
defeating among seven other contestants a 
D. H. Moth flown by Mr. Carbary of 
Toronto, The race was for 50 miles around 
the five-mile triangular course at Mines 
Field, from a standing start, and Heath, 
carrying a load of 75 pounds of iron, with 
the motor turning 3150 r.p.m. averaged 112 
m.p.h, Even at this rather slow speed the 
“Baby-Bullet” lapped most of the field 
three times, and the D. H. Moth twice. The 
purse was $1500. This purse made Heath’s 
total winnings from three years of racing 
the same motor $5000. The motor’s original 
cost was $1270. 

The “Baby-Bullet” is a successful light 
racing airplane. It produces what it was 
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Skeleton Photo Gives Constructor Clear Idea of Race Plane Construction 
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Photo shows all structural details of stripped “Bullet” clearly. 


designed to produce— 
speed sufficiently high 
to make it the fastest 
thing in the world for 
its horsepower. The 
DeHaviland “Tiger 
Moth,” an_ English 
racing monoplane, has 
an appearance very 
similar to that of the 
“Baby-Bullet.” It has 
four feet greater span 
than the “Bullet” and 
weighs about twice as 
much, and with 120 
hp. develops 186 
m.p.h. And as that is 
the best the rest of the 
world has done in the 
low - power field, the 
smaller plane _ has 
made an_ interesting 
mark for itself with 
its 150 m.p.h. top 
speed. The high speed 
of the “Baby-Bullet” 
brings its unavoidable 
result — small wing 
area, which makes this 
speed possible. This 
low area has another 
characteristic we do 
not like so well, high 
landing speed. High 
landing speed is not 
so disadvantageous 
for a large plane with 
huge wheels and 
brakes; but to land 
the “Baby - Bullet” 
safely, due to its high 
landing speed, small 
wheels, and total lack 
of shock absorbers, 
one must have a large, 
smooth field and con- 
siderable skill. The 
“Bullet” lands at from 
55 to 60 m.p.h. Take- 
offs are easy and it 
usually is in the air 
after a 75-foot run. If 
one makes a landing 
on a rough patch of 
ground, the jolting re- 
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ceived is pretty bad, as the pilot is the 
only shock absorber in the little plane. A 
forced landing, away from known fields, 
would be very worrisome and _ perhaps 
difficult. For touring and joy fiying, a 
“Super-Parasol,” or other general purpose 
sportplane, is fine, but for real speed, where 
there are good fields, the “Baby-Bullet” is 
the ship. Just as a great deal about automo- 
biles and automobile building can be 
learned through building a refined little 
dirt track race car which cannot be driven 
off a speedway because of its small road 
clearance but which has real speed, so can 
a great deal be learned about airplanes and 
their construction by building a duplicate 
of the record-breaking “Baby-Bullet” race- 
plane, which requires a good field but which 
has real speed. And if one is a careful pilot 
and uses a good field, there is no reason 
why it cannot be used safely for what it 
was designed—intelligent speed. 


Construction of the Fuselage 


In writing this article the author will 
recommend several departures from the 
original construction of the “Baby-Bullet” 
raceplane that are regarded as advisable 
either from the standpoint of structural 
strength, economy, or simplicity of con- 
struction. In each case the method used in 
the construction of the original racer will 
be described, the recommended change will 
be described, and the reasons for the change 
given. 


In the original “Baby-Bullet,” shown 
complete but minus fabric in Fig. 1 of this 
installment, the fuselage tubing is of two 
kinds, namely 1025 mild carbon seamless 
steel, and duralumin. In the front por- 
tion of the fuselage, where stresses are great, 
struts and longerons are of steel tubing with 
welded gusset joints, while the rear part, 
from the pilot’s seat back, has struts and 
longerons of duralumin tubing joined 
with welded steel sleeve fittings riveted to 
the longerons and bolted to the struts. 


These steel sleeve fittings consist of a 
sleeve of steel tubing which has a slip fit 
on the longeron to which it is riveted. But 
before it is slipped on the longeron, three 
steel gussets are welded to it, two for the 
vertical and horizontal strut ends, and one 
a good deal smaller than the others takes 
the end of one of the brace wires which 
cross inside the fuselage. The strut ends 


Inventions for October 


are split far enough with a hacksaw to hold 
the strut gussets and at the same time seat 
well against the longerons; and finally a 
3/16” machine screw is passed through the 
strut end and gusset, the nut is tightened, 
and the strut end clamps firmly on the 
gusset. The entire fuselage structure is 
diagonally braced with hard-plated air- 
craft wire, with the exception of three bays. 
One of these is where the pilot’s head and 
shoulders protrude, and the top wire brac- 
ing is tied together through this bay with 
wires lying against the longerons to take 
tension fore and aft, just as this was done 
in the old J.N.-4 training plane. The other 
two bays without diagonal wire bracing are 
the two cross sections shown in Fig. 4 of 
this installment. Fig. 4, however, shows not 
the original but the improved method of 
building the bay CDed, which is vastly 
stronger, as the original has only triangular 
corner gussets for bracing. The brace wires 
were left out originally to provide more 
leg room, but with the improved CDcd bay, 
as drawn, the strength of the ship is im- 
proved without sacrificing leg room by 
merely introducing an inverted “V” of steel 
tubing as shown. 


In view of the sturdy reliability of 1025 
mild carbon seamless steel tubing, it would 
simplify matters to make the entire fuselage 
of that material. It works easily and is 
easily obtained. Shelby seamless steel tub- 
ing is also satisfactory, but 1025 is general- 
ly preferred nowadays. 


The design is for the 32 h.p. English 
Bristol “Cherub” motor and the three-view 
drawing of the fuselage, Fig. 2, shows a 
front end suitable for the attachment of a 
four-tube motor mount adapted to this 
power plant. It may need some shortening 
to hold a 4-in-line motor. 


One thing which must be clearly realized 
in building this ship for personal use is that 
Mr. Heath is only 5 feet 1 inch in height 
and, as the plane is quite snug for him, in 
case one is much taller than he, it will be 
necessary to move the cross section of struts 
GHgh several inches to the rear and to 
move the motor a few inches forward in 
compensation to regain balance. Change 
the ship as little as possible to get room 
enough. 


To obtain the angle in the top longeron 
at C, the tubing must be sawed off at this 
point, the ends fitted to give the required 
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Baby-Bullet Tail Unit Easily Attached 


9/16” 20 ga. tubing 4” 
long is slipped into the 





longeron flush with its 
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end, and then the end of 
the longeron is heated 
cherry red and flattened 
vertically in a vise. 

This flattened portion is 
then drilled for a 44” bolt 
of the motor mount. The 
right side of the fuselage 
is prepared in the same 
way. Now weld the hori- 
zontal strut gussets on the 
top and bottom longerons 
of both right and left sides 
of the fuselage, checking 
their angle with the “ver- 
tical” struts of the side 
panels, and noting that 








The steel spring tail skid, described in this article, and the various 
fittings described in figure five, together with the detail on the 
flipper clips are illustrated by this photo. 


angle, then butted together and welded all 
around. Carefully study Fig. 3, the full 
page of fuselage constructional details, 
noting especially Fig. 3, G, a typical weld- 
ed gusset joint. Note the 12 ga. steel gusset 
of trapezoidal shape welded to the lon- 
geron. Make up a supply of these gussets 
and weld them at their proper locations 
upon the 54” 20 ga. longerons. Make up 
the left side of the fuselage first in a panel 
including ABJI. Now prepare the necessary 
side struts AB, CD, and EF. It is not yet 
necessary to make struts GH and JJ, as their 
ends go into unwelded clamp fittings 
wrapped around the longeron. As seen in 
Fig. 3, G, the preparation of a strut is sim- 
ple. It is only a matter of filing the ends 
of a piece of tubing of right size to fit the 
longerons’ surfaces, splitting the ends with 
a hacksaw far enough to allow the strut 
ends to slide over the gussets far enough to 
seat properly against the longerons. Install 
the struts in their proper places. No jig 
is necessary for welding the struts to the 
gussets and longerons. Just brace the bays 
with a temporary bracing of stove pipe wire 
fastened through the clevis pin holes in the 
gussets, see that the vertical struts are 
square with the top longeron, and then weld 
the edges of the split strut ends to the 
gussets and longerons. The front end of 
each longeron is allowed to extend about 
one inch beyond the strut AB, a piece of 
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this angle is always an 
acute angle if it is a top lon- 
geron gusset and an obtuse 
angle if it is a bottom lon- 
geron gusset. This is because the top horizon- 
tal struts are longer than their corresponding 
horizontal bottom struts, making the cross 
section of the fuselage at any point a trape- 
zoid, wider at the top. Now install the top 
horizontal struts Aa, Cc, Ee and their corres- 
ponding bottom struts. Now, true up with the 
aid of stove pipe wire, making both diagonal 
wires in each horizontal bay of equal length, 
then weld the horizontal strut ends to their 
gussets and longerons as this was done in the 
side panels. Now, returning to the study of 
Figure 3, G, observe the triangular gusset 
with its edges welded to both “vertical” and 
horizontal struts in the angle they make 
with each other, and over which the end of 
a diagonal brace strut of cross section 
CDed, see Fig. 4, has been slipped and 
welded in place. Put one of these gussets in 
each angle formed by vertical and _hori- 
zontal struts with each other. In the cross 
section ABab they carry a pair of No. 10 
hard-plated diagonal brace wires with No. 
324 turnbuckles. Next install the diagonal 
tubes of the two sections shown in Fig. 4, 
working with greatest care, and fitting the 
gussets and tubes with all possible accuracy. 
Note that the large gussets in the centers 
of horizontal struts Cc and Ee are one- 
piece 12 ga. steel and must be made as 
large as shown to take bending stresses. 
The cabane struts, though they scale 1’ 4” 
in length on the drawing, Fig. 2, are really 
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Inventions 


Complete Complement of Instruments Aboard Tiny Racer Shown Here 





CROWN PLATE OF CABANE “0, o 


FRONT WING BEAM FITTINGIEDD a? 
CAS FILLER NECK 
‘ 














What a joy to the heart of the amateur pilot is the instrument board and the cockpit layout of the 
little racer! She is virtually, in this regard, a miniature pursuit ship. Particularly interesting is the 
lap counter, installed to avoid improper running of races. 


1’ 7” in length. This is because the draw- 
ing only shows a side elevation of the 
pyramid formed by the four struts. Their 
lower ends are fastened to the top longerons 
by means of the usual welded gusset joint 
of Fig. 3, G, while their top ends join in a 
weld, one pair to each side of a flat steel 
crown plate 44” x 154” x 2”, at the apex of 
the four-tube pyramid. Along a line run- 
ning about 34” below the upper edge of 
the crown plate are spaced at equal dis- 
tances, four holes to take the threaded ends 
of the 10-32 threads to the inch, streamline, 
landing wires. These holes must be drilled 
through the crown plate at the same angle 
as that of the landing wires, so two must 
slant to the left and two to the right. To 
distribute the landing stresses, the front and 
rear holes should take the right hand, and 


the two center holes the left hand landing 
wires. An irregular washer must be cut for 
each hole in the plate and welded or brazed 
to it, in order to provide a good flat bear- 
ing for the nuts screwed on the ends of 
the landing wires. 
Landing Gear Lugs 
Note in Fig. 3, G, and Fig. 4, that the 
landing gear lugs are made two-ply by 
welded two 54” 12 ga. straps, one to the 
vertical strut and the longeron, the other 
to the horizontal strut and longeron. Final- 
ly they are welded together and the two- 
ply lug resulting is drilled with a 44” hole 
for the landing gear strut bolt. 
Wing Beam End Fittings 
In Fig. 4 the design of the wing beam 
end fittings is shown with very accurate 
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LARGE FRONT ONE,RIVETING AND BRAZING 


VET-2 PENNY (B)STRUT END 

SHINGLE NAIL “MADE BY SLIPP- 

C.FUSELAGE. VOINT FITTING- A PIECE OF SHEET ING A2% INCH 
ST 45 IS BENT AROUND A SECTION OF LONGERON, NO. PIECE OF SMALL 


ED IN THE VISE AS SHOWN IN(2), ANDATTACHEDAS ING ER TUBING IN- 
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TENING, RED MOT. | 
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PLACEOINTHE VISEAS ING WIRE. INSPECTION 
ABOVE AND SOLDERED. TO FINISH, THE ENTIRE CABLE END OPENINGS LEFT AS SHOWN 
SS 1S GIVEN A HEAVY COAT OF SOLDER. 
F CABLE END LOOP-MabE IN THREE OPERATIONS AS ABOVE. 


= VISE ke 
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: ; ' ONTAL STRUTS. 
,) G.TYPICAL WELDED GUSSET JOINT-a cusseT 
pit we 1S WELDED TO THE LONGERON. A SPLIT-ENDED STRUT 
pal IS SLIPPED OVER THE GUSSET, AS SHOWN, AND Q 
—— LONGERON WELDED TO BOTH GUSSET AND LONGERON. 





Fig. 3. This shows the manner in which the Baby Bullet fuselage fittings are made. Very little 
departure is made from the method employed by the Parasol, familiar to most lightplane builders. 


measurements. Make two pairs, one right as stoutly as possible. Now cut 1” 16 
and one left hand pair, of 16 ga. sheet ga. steel strips and weld them by their 
steel, locate them very carefully on their edges to the long, unsupported edges of the 
vertical struts and weld them to the strut fittings, and to the vertical struts, This will 
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The placing of the streamline tie 
rod cabane bracing is shown here; 
also note the split cockpit hood 
| . ° 

| which opens to accommodate pilot. | 
| 














This shows the plan view of the 
Baby-Bullet and gives a scale rep- 
resentation of the relation of all | 
major parts. The oblique ailerons 

are no longer used. | 
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stiffen up the whole bearing for the 
wing beam ends so that the maximum 
strength of the wood may be developed. 


Cross Section at EeFf 


In Fig. 4 this section is shown with 
accuracy. Note the location of control 
stick and pulleys. The next install- 
ment will carry a full description of 
the controls. Curved pieces of %” 
20 ga. steel tubing are welded into the 
lower corners as shown for re- 
enforcement. These corners are 
further strengthened by welding 
a gusset of 16 ga. sheet steel to 
this tubing, the bottom strut, 
and the vertical struts of the 


The Unwelded Rear Part of Fuselage 


Beginning with the strut GH and ending 
with the stern post, we find only these few 
cases of welding; one welded joint at the 
top of the stern post, the welded or brazed 
longeron splices at I and J, and a few weld- 
ed on lugs at the extreme rear of fuselage. 


airplane. 


The Longeron Splice 


From IJ back to the sternpost, top and 
bottom longerons are of 9/16” 22 ga. steel 
tubing. A splice is made at IJ by telescop- 
ing the 9/16” 22 ga. rear longerons into 
the 54” 20 ga. front longerons for about 
six inches and splicing as shown in Fig. 3, 
A. Three two-penny shingle nails are 
passed through each longeron splice as 
shown and riveted. The longerons are 
brazed or welded together at the end of 
the larger tube. 


Sheet Steel Fuselage Joint Fittings 


The sleeve fuselage joint fittings used in 
the rear part of the fuselage of the original 
“Baby-Bullet” are hard to make and in no 
way superior to the old easy-to-make 
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“Super-Parasol” sheet steel, clamp, 
fuselage joint fitting, so the latter is 
here described. In Fig. 3, C, its con- 
struction is clearly shown. It is made 
of a piece of 18 or 20 ga. sheet steel of 
rectangular shape, which is bent around 
a short length of longeron tube and 
clamped in a vise as shown, until it 
clamps the longeron tightly and emer- 
ges a sleeve clamp fitting. It is in- 
stalled on the longeron at a proper 
point for a strut end by passing 
one or two two-penny shingle 
nails through it and the lon- 
geron and riveting them. In 
Fig. 3, B, the method of prepar- 
ing strut ends to make this joint is shown. 
A 214” piece of smaller tube is telescoped 
flush into the strut end, the end is heated red 
hot with a gas plate, clamped in a vise to 
flatten it, and drilled for the 3/16” fitting 
bolt. The end must be shaped to seat on the 
longeron when the strut is installed in the 
clamp fitting. Install all vertical and hori- 
zontal struts. Note from Figs. 2, 5, that 
some of the horizontal strut clamp fittings 
are installed in front of the vertical strut 
fittings and some to the rear of them. A 
1” space must be left between each pair 
of sleeve fittings on the longerons. The 
purpose of this space is to form a groove 
to hold the inside brace wires of the fusel- 
age, whose ends wrap around the longerons, 
Fig. 5. 

The sternpost, see Fig. 5, is welded to 
the ends of the top longerons and is also 
held to them by two triangular gussets of 
12 ga. sheet steel. Its lower end is reen- 
forced and flattened to take the flattened 
and reenforced ends of the bottom longer- 
ons which are attached to it by a 14” bolt 
passing through all three flattened ends. 

Near the bottom of the sternpost and on 
its rear face is welded, as shown, a bracket 
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Fig. 5. This shows the details on the stern end of the fuselage. The tail skid, fuselage clips, lon- 
geron and gusset plate wiring are shown. The proper method of tightening wires is described in 

















the accompanying article. 


lug of 10 ga. sheet steel, which acts as a 
hinge lug for the lower end of the rudder. 


The Tail Skid 

The tail skid is composed of three leaves 
of 3/16”x1” spring steel shaped as shown. 
A ¥” bolt passes through their forward 
ends securing them to an 18 ga. steel plate 
riveted to the tops of the extreme rear ends 
of the bottom longerons. The skid is se- 
cured to the bottom of the sternpost by a 
4” 16 ga. wrap-around clip fitting held by 
the 1,” bolt in the bottom of the sternpost, 
and the upper ends of this strap fitting form 
lugs for attaching the stabilizer brace wires. 
Stabilizer Clip Fittings on Longerons 

Stabilizer clip fittings as shown in Fig. 5 
must be either welded or riveted to the top 
longerons. These clips are made of 54” 
18 ga. strap steel, two-ply, welded to the 
strut fittings in front, and are 54” 14 ga. 
steel wrap-around fittings in the rear. 


Application of Wire Bracing 

The front half of the fuselage back to 
strut IJ is braced with No. 10 hard plated 
aircraft wire, with No. 324 turnbuckles in- 
stalled at the wire ends and with clevis. 
The rear portion of the fuselage is braced 
with No, 12 hard-plated aircraft wire, with 
No. 324 double-eye turnbuckles installed 
near the centers of the wires with loop wire 
ends held fast in the clamp fittings by 
means of 3/16” bolts. Fig. 3, D, shows 
the correct method of making wire end 
loops. The main points to observe are never 
to bend the wire twice in the same place, 
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and never to use a scratched, split, or de- 
faced piece. Every turnbuckle should be 
safety-wired as shown in Fig. 3, E, to pre- 
vent disastrous loosening. Every bolt in the 
plane must be secured against loosening, 
either with a cotter pin or by a slight rivet- 
ing. Solid anchorage at the stern must be 
provided for the top and bottom wires of 
the fuselage. Figs. 5 and 6 show how lugs 
riveted to the top and bottom longerons 
serve this purpose. 


Truing the Fuselage 


Make both diagonals in each horizontal 
top and bottom bay of equal length. Make 
all side struts square with their top lon- 
gerons. In each bay of diagonal brace wires 
inside the fuselage, make both brace wires 
equal in length. It will take several hours 
to do a good job. When it is right, the 
fuselage will be true; all the wires will be 
in equal tension, taut but not tight, and they 
should hum a low note when plucked. When 
this is accomplished, safety-wire all the 
turnbuckles. 


Still another inquiry which it is the pur- 
pose of the writer to forestall is in regard 
to the use of the wiring on this machine. 
Some have written to the editors asking 
whether piano wire, which is cheaper than 
aircraft wire, could not be substituted for 
the aircraft wire specified. The answer is no. 
Piano wire is of a type of steel which will 
crystallize rapidly under low vibrations. 


(Continued in November Modern Mechanics) 
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: * an “You Do Chis One: 


? 


Is it possible to lift things without touching them or to make stout 
bridges out of dollar bills? If you think “it can’t be done,” read 
this article and learn how to perform many brain-tickling stunts. 


EELING chipper and ready to try your 

hand at solving a few brain ticklers? 
Try this one: Place a tumbler on the table. 
On top of the tumbler place a hat, and on 
top of the hat place a coin, as shown. Now, 
can you remove the hat in such a manner 
that the coin will fall into the glass? It’s 
really too simple: You merely hit the in- 
side rim of the hat a sharp blow with your 
right forefinger, and—Zip!—the hat is away 
and the coin is in the glass. Maybe! 

If someone handed you a dollar bill and 
asked you to bridge it between two glasses 
so that it would support a third glass . . 
why, it can’t be done! You will perceive, 
though, from the picture below, that by 
folding: the bill in accordion pleats, and 
placing the glass on it in this position, that 
the stunt is easily performed. 








At left—A hat resting on a glass with a coin 
in place on the hat ribbon. The problem is to 
remove the hat so the coin will fall into the 


glass. A sharp blow with the forefinger 
against the inside of the chapeau does the trick. 
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Do you “roll your own?” Then try this 
one: Roll a cigarette paper into a small 
cone. Place this cone, on its side, on a 
table. The stunt is: How to make the cone 
stand up without touching it. You will find 
that a pocket comb solves the problem. 
If you will rub this over your coat or 
through your hair several times, you will 
find that the generated electricity resulting 
will lift the paper to the desired position. 


Arrange a num- 
ber of safety 
matches on the 
table, side by 
side, so that they 
form a compact 
square. The 
problem is to 


Above—Making a dollar bill bridge two glasses 
in such a manner that it will hold a third glass is 
simply performed by folding the bill in accordion 
pleats, as shown. This brings the fibers of the 
paper into such position that considerable strength 
results, 


raise the matches from the table, using the 
cover of the matchbox only, and this can- 
not be held in the hands. Can you do it? 
Well, here’s the “how”: The matchbox cover 
is placed over the matches as shown in the 
diagram. If you will then take the oppo- 
site end of the box in your mouth, and in- 
hale sharply, the resultant vacuum will 
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To lift a number of 
matches without touch- 
ing them with the hands, 
arrange the box cover as shown 
above and suction will do it. 


cause the matches to adhere to the open end 
of the box, and they can be lifted several 


inches. 


Here’s another “lifting” stunt. Arrange 
three matches on the table, standing them on 











Can you make a rolled-up cigarette 
paper stand up without touching it? 
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An excellent trick with safety 
matches is shown above. The 
stunt is to lift three matches from 
a table with a fourth match. Ar- 
range the three matches with their 
heads together, a la Indian tepee. 
Light the fourth match and ignite 

the heads of the trio. Blow 

them out. The three will 

be welded firmly together. 











Blowing backward! The matchbox drawer can be 
blown toward yourself by holding a magazine in 
front of it as shown to deflect the air current. 


end, with their heads together. The stunt is: Can you, 
using a fourth match, lift these three matches from 
the table? Simply light the fourth match; then 
ignite the top of the teepee-arranged trio. Blow out 
all of the matches. You will find that the three 
upright matches are firmly welded together, and 
by taking the stub of the original fourth match, you 
can easily lift the three from the table. 

Try this one: Arrange a matchbox drawer and 
its cover, cut open, in the manner shown in the 
center of this page. Now, standing on the side near- 
est to the cover, can you blow the drawer toward 
yourself and through the matchbox “bridge,” as 
shown by the arrows. The stunt is easily performed 
by holding a book or magazine in the position 
shown and blowing against this. 
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This Tilted Water-Disc Provides Safe and Thrilling _ 





- 


WHEEL TURNS ON 
BALL BEARINGS 








UPPORTED in the center by a solid steel 

axle running on ball-bearings, this 
novel water-wheel shown above provides 
unlimited amusement for swimmers at a 
beach. More than 15 youths have crowded 
on the wheel at one time—and that’s just 
when it’s the most fun. The disc turns in 





1 





either direction, depending upon the side 
having the heaviest load. When it swings 
down, some of its occupants are bound to 
take a tumble in the water. The top is cov- 
ered with a material which will not splinter 
like wood. It is smooth enough to slide on, 
but rough enough to stand on at an angle. 





FEET INSERTED: 
iN RINGS 


Pua 
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Designed for ocean swimming, this device 
has been extremely successful in tests made. 
The paddles are V-shaped so that they do 
mot cause resistance to the water when the 
handles are pulled toward the swimmer. 
Pushing has the opposite effect, and the 
ftame moves forward. When the swimmer 
is tired, he merely stops rowing and rests. 
A kicking motion works the back paddles, 





HAND OARS 


Rides Thru High Waves 
HIS strange swimming ap- 
paratus was recently in- 

troduced in France. It consists 

of an aluminum tube frame 
buoyed up in the water by an 
air-filled tank on either side. 

Front and rear paddles propel 

it forward. The paddles at the 

rear are operated by the legs. 


ar’, 














102 


Modern Mechanics and 











Toy Balloon Travels Cross Country 800 Miles to Win Race 


HREE days after the-start of a toy bal. 

loon race in Chicago, Illinois, recently, 
the entry of Marion Mazurek, 12 years old, 
was reported to have landed in Carroll 
county, Virginia— more than 800 miles 
from the starting point. The balloons were 
gas-filled and were tagged for identification. 
They were all released at the same time 
and soon caught in a breeze and soared far 
out of sight. Not all of the balloons, how- 
ever, went in the same direction. Entries 
were reported to have come down in far- 
scattered points from where they were 
originally let go. The majority of the bal- 
loons in the race traveled more than 500 
miles. Several were reported 700 miles. 


Pigs Thrive on Copper Diet 

QUEALING pigs in the pen just the 

same as squalling infants in the nursery 
need scientific adjustment of their diet, if 
they are to do their best at the important 
job of growing, according to Professor John 
M. Evvard of Iowa State College of Agri- 
culture at Ames. The fact that vitamins are 
beneficial to animals as well as humans is 
well known now, but copper was usually 
thought to be a poisonous element. Recent 
experiments, however, have prover that it 
is, on the contrary, beneficial. Rats were first 
used because they are cheap and don’t eat 
as much as pigs. Professor Evvard and his 
assistants fed them a little copper sulphate 
each day along with their normal rations. 
The test was then extended to include pigs. 
Both species grew better on the copper diet 
and were in a healthier condition than 
before. 














Goebel’s Plane Placed in Museum 
PERMANENT hangar is being built 

for the plane in which Col. Arthur 
Goebel won the $25,000 Dole prize for fly- 
ing from California to Honolulu in August, 
1927. It will be a steel and stone structure, 
built by Frank Philips, president of the oil 
company that backed Goebel in his flight. 
The hangar is located on Philips’ 3,000 acre 
ranch in Oklahoma where Mr. Philips is col- 
lecting a museum of early American ob- 
jects. The plane will be stored with equip- 
ment that was used on the flight. When the 
trip was made this equipment was the lat- 
est available, part of which is now obsolete. 


Sleeping Accommodations for 28 Passengers in New Giant Motorbus 








ROVIDING sleeping quar- 

ters for 28 persons this bus 
at left is being used in the new 
trans-continental air-motorbus 
service that was recently in- 
augurated in Los Angeles, Cal. 
The bus is of the two-deck type. 
The seats operate similarly to 
pullman chairs, and a comfort- 
able bed is provided at night. 
A special ventilating system cir- 
culates clean air through the 
coach without the necessity of 
opening the windows to drafts. 
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Edited by L. B. ROBBINS 


With this issue of Modern Mechanics we are glad to introduce a new editor of 
the radio department, Mr. L. B. Robbins. For a number of years Mr. Robbins 
has held an amateur operator’s license, and he is well known for constructive 
work in the radio field. Watch this department boom under his editorship! 


Windmill Supplies Power for Recharging Your Batteries 








+ OLD FORD DIFFERENTIAL 
AND DRIVE SHAFT 
i ted WINOMILL 




















A* INGENIOUS and inexpensive method 
of recharging radio or auto batteries 
is illustrated in the photo at the left in 
which a windmill is harnessed to a genera- 
tor which supplies the charge to the battery. 
The fan is mounted to an old Ford differen- 
tial and drive shaft as shown. The lower 
end of the drive shaft is connected with the 
generator by a belt drive. The axle is sawed 
off close to the differential on one side, al- 
lowing a little more room on the other sid: 
for the mounting of the fan. 


Mailing Tube Hood for Television Lamp Produces Sharper mnaige 


XPERIMENTERS in television are go- 

ing through the same stage as did 
broadcast set builders some few years ago. 
Just now it is evident that there is lost light 
or reflected light from the television tubes 
being used. A simple hood can be made 
from a piece of mailing tube of the right 
length to slip down over the entire lamp to 
the socket with room enough at the top for 
a thin wood disk to be glued in as a cap. 
Then in the side of the cylinder cut a rect- 
angular opening, with a razor blade, about 
the size of the plate of the lamp and in 
line with it. Then paint the inside of the 
shield, and the outside if desired, with a 
coat of dull black paint. 
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Alkaline Batteries Last Indefinitely With the Proper Care 








ALKALINE 
6 BATTERY 








Photo above shows 
the cells of an 
alkaline B bat- 
tery after they 
have been lifted 
out of their case. 
There are 78 cells 
in the battery, 
consisting of 6- 
inch test tubes in 
which positive 
and negative 
electrodes are sus- 
pended in an 
electrolyte. These 
batteries produce 
100 volts, 
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Elements of the 
battery cells, con- 
sisting of positive 
and negative elec- 
trodes, are shown 
above being re- 
moved from their 
cells. The clean- 
ing process, as 
shown at left, re- 
quires the scrub- 
bing of the ele- 
ments with a stiff 
brush, using only 
hot water. 








HERE are thousands of alkaline B bat- 

. teries in use today and the majority 
of them undoubtedly giving good service. 

By the use, of course, of a suitable 
trickle charger an alkaline battery can be 
kept up at full voltage all the time. But 
the charger rate should be so cut down that 
not more than 14 amp. can be passed and 
preferably 1/6 to 4% amp. The cells are 
of small capacity, usually not over 1500 
milliamp. and for a long slow charge the 
rate can be very low. This slow rate also 
eliminates spraying of the cells causing 
automatic discharge due to shorting circuits 
of moisture, gives an efficient saturate 
charge and eliminates sedimentation from 
stirring up and heating the electrolyte and 
elements. 

After the battery has been in use about 
a year the life will be driven from the elec- 
trolyte and it should be renewed. First re- 
move the cell rack from the cabinet in the 
way provided by the maker of your particu- 
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lar battery. Provide a box nearby for the 
elements, one for the separators and one for 
the cells. Also a bucket into which can be 
poured the old electrolyte. Start at one 
corner and lift up the elements by the con- 
necting strap. One part of each pair will be 
in adjacent cells. Note carefully whether 
the flat or the round element is next to the 
single element in the corner cell. Lay the 
elements in the box as fast as removed, to 
drain. Then remove all the rubber separa- 
tors and lay them in the other box. Several 
pairs of elements will be found to be wired 
to the switch panel in the front of the rack. 
As plenty of spare wire is supplied, these 
elements can be lifted clear of the cells. 
Then remove the cells and set the elements 
back into the same hole in the rack in their 
proper position. 

Now remove all the cells and dump their 
contents into the bucket. Provide an earthen 
or enamel dish and fill it with hot water. 
Swash a handful of cells in the water, thor- 
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Alkaline Battery Solution Tends to Keep Elements in Good Condition 
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To make sure that you have reassembled cells 


oughly cleaning inside and out, and then 
rinse in a second dish of warm water. Use 
no soap, washing powder or other cleaning 
compound for this operation. 

Next place the elements in a dish of hot 
water and, with a soft brush, scrub off the 
oil and the crystallization deposits from the 
connectors. The separators should then be 
washed and all the holes cleared of gum or 
sediment with the brush. ¥ 

The elements remaining in the rack be- 
cause of the panel wires can be cleaned by 
lifting them high and placing a tumbler of 
hot water under them and lowering them 
into it, one at a time. Brush them off and 
then remove the tumbler and set the ele- 
ments back in the rack to drain. 

Now when everything is cleaned, replace 
the cells in the rack as before. Then, starting 
at the corner where the single negative, or 
flat electrode is, replace the elements one 
by one coming down that end, turning the 
corner and going back across the rack until 
they are all reinstalled. Place separators in 
between the electrodes in each cell and your 
battery should be ready to fill, Before this, 
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in proper order, check with the above diagram. 


however, make sure that the elements in the 
cells are all in series as shown in the accom- 
panying diagram. 

The electrolyte for a 100 volt battery con- 
sists of 2 pounds of potassium hydroxide 
and can be purchased of any chemical sup- 
ply house for about fifty cents. 

Fill an earthenware bowl with 5 pounds 
of tepid distilled or rain water. Then slow- 
ly pour in the two pounds of potassium 
hydroxide, stirring constantly. Wear old 
clothes and if the solution, which will be- 
come very hot, should spatter on anything 
or wet the hands, wash with vinegar. Al- 
low the mixture to settle and become stone 
cold and then take a hydrometer test. The 
gravity should be 1200°. If more, add 
water and if less add a little more of the 
chemical. Allow to stand again and then 
scrape off the scum that will collect and 
commence to fill the cells with the hydrom- 
eter. Fill to within an inch of the top. 

Lastly cover the surface of the electro- 
lyte with about six or eight drops of trans- 
former oil, petrolatum or Nujol to prevent 
evaporation and creeping of the salts. 
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A “Stool Pigeon” for Checking Transmitter Modulation 








| PICKUP COIL 
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CIRCUIT DIAGRAM 
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This “stool pigeon,” suggested layout of parts for which is shown above, is easily made and will be 
found helpful to amateurs in checking up the quality of phone modulation. 


OR amateurs or “hams” who are experi- 

menting with short wave voice transmis- 
sion, some means is needed for checking up 
on the quality of phone modulation. By the 
use of what is known as a “stool pigeon” 
this can be accomplished right in the work 
shop. The stool pigeon can be carried into 
the next room and an assistant can talk 
through the mike. For a distance of fifteen 
or twenty feet the stool pigeon will pick up 
the voice nicely, even from a very low pow- 
ered transmitter, and the quality of speech 
can be quickly checked up so that necessary 
adjustments of grid bias, etc., can be made 
to better it. 


A stool pigeon is nothing more nor less 
than a crystal receiver for short waves. 
Any arrangement of parts can be made, but 
that shown in the drawing makes an easily 
handled outfit and one that lends itself to 
being built of “junk” parts and at little 
expense. 

Provide a baseboard about 6 in. long 
by 5 in. deep. Near the left front mount an 
eleven-plate variable condenser. No panel 
is needed as one or two little angle irons 
will suffice. Use a vernier dial if possible, 
as a CW wave is very sharp to tune in. 


The pickup coils can be best wound of 
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bell wire on a wooden cylinder 11% in. or so 
in diameter. A piece of wooden rod on 
which portieres are hung makes good ma- 
terial. For the 150 meter band wind about 
25 turns, for 80 meters about 12 turns, and 
for the 10 meter band 2 turns should do. 
Hold one end of wire under a brass headed 
tack in the center of one end of the wood 
and, after winding the wire tight as possi- 
ble, hold to the surface with a tack and 
lead the other end down under a tack head 
in the other end. This is shown in detail. 
Two stiff brass spring clips back of the 
condenser serve to hold the coil in posi- 
tion. Holes in the top of the clips bear 
against the brass tack heads. Wire one clip 
to the condenser rotor and the other to the 
stator. The stator is also connected to one 
Fahnstock clip at right of condenser. 


The crystal detector is mounted at the 
right rear of base. Connect the crystal to 
the rotor connection of the adjacent spring 
clip and the catwhisker to a second Fahn- 
stock clip in front. This completes the stool 
pigeon with the exception of a_ headset 
which is inserted in the Fahnstock clips. 


With the transmitter oscillating, adjust the 
crystal until a sensitive spot is detected and 
then rotate the condenser until the voice is 
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A wooden rod about 112 inches in diameter, such 
as portieres are hung from, is used in making 
this cylinder. 


heard. The transmitter operator can then be 
instructed as to what adjustments to make. 


Hints for Distance Reception 


OOD reception begins with ample sig- 

nal strength; be sure of a good antenna 
and ground connection. Tubes must be 
good; if used for more than a year, replace 
them. Regeneration is desirable for real 
DX. Use a sensitive loudspeaker, or better 
still, headphones plugged into the first 
audio stage. If troubled by excessive back- 
ground or microphonic noises, the cause is 
generally the detector, which should be 
changed. Bypass condensers of 1 or 2 mfd., 
connected between minus B and the various 
plus B terminals, will improve sensitivity 
and quality on weak signals. 


Turn Off the Set While You Are 
Changing Tubes 

ANY have had the heart-breaking ex- 

perience of inserting a new tube in 
a receiver, only to be greeted by a bril- 
liant flash and a subsequently ruined tube. 
Without knowing the cause, a defective tube 
may be blamed. Yet the tube is probably 
not at fault, for a cardinal rule of radio has 
doubtless been broken—turn off the set 
when removVing or inserting tubes. 

What actually takes place is that the 
tube is inserted at an angle while the cur- 
rent is left on. The plate prong of the tube 
makes contact before the grid prong, and an 
abnormal plate current is drawn without 
the restraining influence of the requisite grid 
bias. This is particularly true in the case 
of power tubes, which call for a consider- 
able plate current under normal conditions, 
and an enormous current when operating 
without the grid bias. 

Electric sets, also, are designed to supply 
the proper filament voltages only when all 
tubes are in operation. If one or more tubes 
are withdrawn while the receiver is left 
turned on, the filament voltage will there- 
fore be abnormal. 

So be sure to turn off the set before 
changing tubes, and keep the tube upright 
so that all prongs make contact at the same 
time. 


Old Ford Coil Makes Output yoemaqerniay When Wired as Shown Here 


In testing out high voltage amplifiers a 
good form “of output transformer for pro- 
tecting the loudspeaker can be made from 
a common Ford coil, as shown at the right. 
It acts admirably in such capacity and has 
the advantage of costing nothing, as good 
coils can be picked up in any garage. 

Remove the vibrators and bridge from 
the top of the coil. Then scrape the three 
contact buttons bright with a file and solder 
a Fahnstock clip to each one as shown. Lay 
the coil on its side on the bench and wire 
as shown. The wires from the speaker out- 
let of the receiver go to the two side clips. 
Then wire the speaker terminals to the bot- 
tom side clip and to the bottom clip. No 
condenser is needed as the one in the coil 
assembly is used in the circuit. 

With speakers of the older type and used 
on receivers not already provided with out- 
put transformers this Ford coil arrange- 
ment will be found good stuff. 
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This output transformer is made from Ford coil. 
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Umbrella Carried in Handbag Prepares For Showers 





ARIS has the reputation of 

decreeing women’s fashions 
throughout the world. Here is 
the latest novelty from the 
French city: A collapsible um- 
brella that easily folds into 
milady’s handbag has been per- 
fected and is meeting with en- 
thusiastic approval among the 
fair sex. To open the umbrella 
when folded, the handle is 
grasped with one hand around 
the strap and the other around 
the knob. A click announces 
when it is pulled to the full 
extent, and the umbrella is then 
ready to open. Closing is ac- 
complished by pressing a but- 
ton on the side of the knob. 
The handle is six inches long. 














Protect Wearing Apparel 


EEPING all garments of a person’s 

wardrobe in perfect condition, these 
moth-proof. envelopes shown below provide 
a covering that is free from moisture or 
dust alike. They prevent clothes from 
wrinkling when packed in a trunk for a 
convenient overnight or week-end trip. They 
are easy to carry and are exceptionally val- 
uable for everyday use. 





DRESS OR SUIT 
HUNG ON HANGER 
INSIDE ENVELOPE 


\ 
©. 











Clothing envelopes are invaluable for tourists. 
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French Find “Relics” Are Fakes 
FTER a year of scientific study of the 
supposed prehistoric relics “unearthed” 
at Glozel, France, the police identification 
expert recently submitted his report to the 
French Tribunal at Moulins. His conclu- 
sions pronounced the objects he examined 
to be of modern manufacture. 

Thousands of experiments that he made 
with the “relics,” the report said, proved 
conclusively that the inscribed tablets are 
not more than five years old, and that some 
have been in the earth only a short time. 
In several of the tablets he found pieces 
of vegetable matter that under test showed 
five years to be their maximum age. He 
also found indications that the slabs had 
been covered with varnish, corresponding to 
the varnish on the woodwork of the farm- 
house near where they were discovered. 


Dog Fights to Fly With Master 
DOG with a decided aviation complex 
is the property and almost inseparable 
companion of E, A. Moore, Detroit commer- 
cial aviator. The dog, named Pal, is of Ger- 
man police breed, and has more than 70 
flying hours to his credit. At Packard field 
in Detroit, where most of Moore’s flights 
are made from, attendants say that it is 
almost impossible to keep the dog out of 
the cockpit of his master’s plane. 
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“PATENTS = Nutty 


Requirements of the government in issuing patents on new 
devices specify only that the invention be a “new” one—they 
don’t necessarily have to be practical. Of the five patents pic- 
tured on these pages, which do you suppose made a fortune? 
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Coffin-Bell Brings Aid to Dead 
Man Who Wants to Get Out 


ORPSES who aren’t corpses at all, but 

who are just playing possum, will ap- 
preciate the advantages of the patented 
bell-ringing coffin pictured above. When 
the thought-to-be corpse’s act has gone over 
so embarrassingly well that he wakes up to 
find himself resting comfortably six feet 
under the sod of the family lot in the ceme- 
tery, he pulls the bell cord and presto! 
along comes somebody with a spade to dig 
him out. If bill collectors are making your 
life miserable and your wife needs the in- 
surance, just arrange a nice, simple funeral, 
install one of these coffins in your chosen 
spot of interment, and you're all set for a 
two weeks’ vacation—a dull one, perhaps, 
but a book and a jug of wine would add 
zest to the venture. It would be wise to 
arrange to have a brother Elk within ear- 
shot so that at the first tinkle he could take 
his spade in hand and run graveward. The 
office wag, studying the patent specifications 
of the coffin, went into the silence with a 
copy of “The Wreck of the Hesperus” and 
produced the following: 

“Oh father, I hear a bell. Oh father, what 
may it be?” 
“Shush, my child, it’s only a wormy corpse, 
ringing for liberty.” 
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Stocking Latch Key Holder New 
Convenience for Women 


HERE may have been a market for the 
| & stocking latch key holder shown in the 
picture below along about the time of the 
Spanish-American war, but women’s styles 
have changed since then—you've probably 
noticed it—and a key hidden under milady’s 
knee nowadays is approximately as well 
concealed as the Woolworth tower. How- 
ever, in the good old days, as represented 
in the drawing accompanying the patent 
application (which appears in the window 
of the door below) a woman’s skirt was 
considered to be a tactical error unless it 
concealed not only latch keys but shoe-tops 
as well, Tough luck for the inventor that 
a change in style made his patent valueless! 
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or Novel? 


Patented Wing-Flapping Balloon 
HADES of the Graf Zeppelin, look 


at what somebody has gone and 
patented—nothing less than a balloon 
with wings. The drawing at the right 
shows how the contraption would 
look in the air, although strict truth 
requires us to state that it never got 
up into the ozone in sufficient quantities 
to repay the inventor for his expense of 
patenting the device. The aeronaut is 
not necessarily an angel, as the cherubic 
aspect achieved by our artist might lead 
you to believe—the wings don’t sprout 
from the flyer’s back, but are attached to 
him with a harness. Hand grips en- 
able the operator to flap the wings 
back and forth with his arms. One 
trouble with the balloon is that the 
flyer has no control over it. Once 
he lets go the anchor ropes he’s up 
in the air, all right—without any 
means of steering his craft or of \ ae 4 : 
bringing it down. Of course, he EY ee = kite, ca 
might slit the bag with a knife. = ; uae we 








This wing-flapping balloon was 
actually patented. 











Shuffling Slippers Smooth Satiny Floor Surfaces 


LOOR need polishing? Simply slip on a pair of patented 
slippers as pictured at the left, dance around a bit on the floor, 
and the shuffling soles do a neat job of shining up the hard- 
wood. This, at least, was the idea of the inventor who took 
out a patent on the device. If the housewife puts on a pair of 
these slippers early in the morning by the time hubby comes 
home to supper she will have polished the floors of the house. 








Floating Saddle for the Cavalry 
HE Cavalry Float, shown at right, was 
designed to give the horselaugh to tor- 

rents and floods, being intended especially 
for Indian fighters so they would not be 
balked in pursuing the fleeing enemy across 
rivers. An inflated rubber harness keeps 
the horse above water. The weak-chinned, 
overgrown bellboy of a soldier seems to 
have “that certain something” called poise 
in spite of the cinnamon-roll upholstering 
seme salesman has saddled on him. It is 
suggested that the horse be dry-docked oc- 
casionally for removal of barnacles, 
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In this new department of Modern Mechanics magazine will appear every 
month numerous hints showing easier ways of doing jobs, of utilizing waste 
articles, etc. You are sure to find ideas here which will be helpful to you. 


V-Shaped Sections Cut From Oil Cans Make Good Drip Pans, as Shown 


| ope gee cans of the type in which lubricating 
oil is delivered can be converted into handy drip 
pans by simply cutting off the corners as shown in the 
drawing at the left. The result is a V-shaped trough 
which can be hung under machines to catch oil drip- 
pings, keeping the floor clean. All that is necessary to 
hang the pan is two pieces of wire run through either end 
and fastened around the machine shaft as shown. Oil 
collected in these pans can in many cases be filtered and 
used over again. 





Boring Holes Through Glass 


ANY artistic kerosene lamps can be 

electrified by running wires through 
their bowls to connect with a bulb. Mix emery powder 
with heavy oil, place a pencil in the lathe chock, eraser end 
out, and apply the mixture to the eraser. This forms an 
abrasive which will cut cleanly through the glass when 
the pencil is rotated at high speed. 











es Oe fs OL Ke 


Waterproofing Spark Plugs 

F THE rubber spark plug hoods have 

been lost from your outboard motor, 
take a piece of rubber tubing and soak 
it in gasoline overnight. This expands 
it so it can be 
slipped over the 
porcelain and 
wire as shown 
in the drawing. 
When the rub- 
ber dries out it 
makes a snug 
fitting hood. 





WATERPROOF COVER FOR SPARK PLUG 
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Wedges 


Aid in Filing Saws 


AWS are difficult to clamp in an ordinary 

shop vise for sharpening. A trick much 
used by woodsmen in sharpening saws is 
shown in the drawing below. Secure a log 
with a deep saw 5 
cut in it and 
place the saw in 
the cut, teeth 
up. When a 
couple of wood- 
en wedges are [= 
driven in, saw 
is held securely. 
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O£ Interest to the Home Maker 


Power Attachment for Cistern Pump Runs From Rollers on Wheel 








i CASES where a cistern 
pump is used so steadily for 
such purposes as filling the wa- 
ter tank for stock in a pasture, 
the hand-pumping operation is 
tedious and inefficient. A simple 
method of hooking up power 
from a small gasoline motor to 
do the job is pictured at the 
right. Mount an old auto wheel 
atop a post set alongside the 
pump, attach to one spoke metal 
spools which fit around the 
pump handle as shown, slip on 
belt from engine and it is ready 
to run.—Dale R. VanHorn. 


























Sod Hedge With Wire Frame Is Durable 
RDINARY bush hedges are difficult to grow when 


one starts out by planting the small bushes, due to 
the fact that the plants are easy to walk between and are 
usually badly trampled by children and delivery men 
before they have a chance to grow. A substitute for a 
bush hedge can be made from sod growing on a wire 
frame, as illustrated in the diagram. Build the frame 
- as shown and pack it with black dirt. Then apply the 
ie sod on top and on the sides, wiring it to the frame where 
508 wineo 10 Sk Nea Rist necessary. It will be found that the grass will grow as 
ae AY well on the sides as on top, and the finished hedge will 
ss =e have a well-clipped, trim look.—Theodore Allen. 


Whistle Sounds Alarm When Kettle Boils :3i3i38:° 


RESTAURANT proprietor is the inventor of the 
boiling kettle alarm shown at the right. He was 
troubled with the kettle boiling over when the cook’s 
attention was elsewhere, spraying nearby food dishes 
with steaming water, until he hit upon the idea of re- 
placing the usual wooden knob handle of the kettle with 
a cheap tin whistle. When the kettle steams up to the 
danger point the whistle shrieks an alarm. 


Whirling Toy Made From Old Razor Blades 
Figen wy sony toy operated by a slight breeze can be 


made from a 20 penny nail and four razor blades. The 
blades are mounted at approximately a 45 degree angle on 
the ends of two wooden crosspieces pierced at the center by 
the nail. It is important that the razor blades be placed 
so that the open edge of the angle between blade and wood 
faces into the wind. The breeze catches in the little pockets 
thus formed and whirls the device around on the nail. 
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Simple Devices for the Home 


Electric Alarms Sound 
Warning When Tanks 
Are Full and Empty 





IMPLICITY of 

construction of 
the electric alarms 
pictured in the above 
drawings makes it 
easy for anyone to 
construct them. Nu- 

















merous uses can be 
found for such alarms whenever there are 
tanks about the house or barn which must 
be kept full of water or other liquid. Water 
tanks for stock in a distant pasture and 
attic tanks in the home holding water for 
the hot water heating system are two in- 
stances in which electric alarms will save 
much trouble. 

Two different types of switches are used, 


Counterweight Keeps Electric Iron 
OUSEWIVES often find the long cord 


of their electric iron a nuisance when 
doing certain classes of work, owing to the 
cord’s tendency to drape itself over the work 
being done, and to get generally in the way. 
This can be prevented by the weight device 
illustrated at the right. 


A pulley and counterweight, of a total 
weight of about 14 pound, is fitted up as 
shown so that the pull of the weight keeps 
the iron cord taut at all times. A clamp 
block for the cord prevents the power-plug 
from pulling out of its socket. To make the 
weight, bore into a block of wood a hole 
about 34-inch deep and of like diameter. 
Pour this mold full of molten lead. The 
pulley is attached to the weight by means 
of a staple or U-shaped wire placed in the 
mold before pouring. 
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as shown—one for indicating when the 
water level is low, and the other for warn- 
ing when the tank is about to overflow. Use 
brass or copper, with brass screws, in mak- 
ing the parts. Tin will weather and carbon- 


ate. 


Cord Out of Way When Working 
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Stunts for Electrical Experimenters 


Rectifier Converts A. C. Into D. C. Current 


Home-Made Mason Jar 


HIS new type rectifier not 

only changes ordinary A.C. 
house current into D.C., but also 
uses both sides of the power 
wave so that a steady direct cur- 
rent is produced. It is easily 
made from three quart - size 
Mason jars, closed at the top 
with caps of 14-inch white pine. 
Two holes to accommodate iron 
and aluminum strips are chis- 
eled ‘through two of the caps; 
the third one, which will be used 
in the center jar, is cut with 
three to allow an extra connec- 
tion for the positive wire. 

Make four aluminum plates 
214 by 6 inches to fit through 
the wooden caps, punching a 
hole through the top end for the 
electrical connections. Plates 
should be %%-inch thick. Make 
two iron strips of tlie same size 
and a third somewhat larger for 
use in the center jar, where it is 
placed in the center of the wood- 
en cap with an aluminum strip 
on either side. 

Wire as shown in the drawing 
at right. Make the electrolyte 
from a dime’s worth of baking 
soda, Mix the soda with cold 
water until a saturated solution 
is obtained. 
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Salt Solution Tests Current Polarity 
HEN wiring doorbells, motors or annunciators it 
is often desirable to know which are the positive 

and negative sides of the current. A glassful of a 
weak solution of salt and 
water will tell the story 
by electrolysis. Strip the 
:nsulation from the ends 
of the wires and insert 
them in the solution. 
Bubbles produced by 
electrolytic decomposition 
will appear around one 
of the wires. This will be | 
the negative side. In the # 
case of a strong current <= 
the solution can be weak. SALT SOLUTION 
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An Electric Semaphore for Toy Trains 


py ELECTRIC semaphore for the toy railway can 


be made from a few feet of wire and a few bits of 


‘wood, as shown at the left. The instrument operates from 
a push button. Current flows around a solenoid coil, 
attracting the iron bolt which raises the arm of the sema- 
phore. Make the solenoid by wrapping 40 feet of wire 
around a stick, then removing the stick and binding the 
coil with adhesive tape. The bolt is fastened to the sema- 
phore arm with a string. The main post is made from 
a dowel stick with a cigar box nail as an axis. Use several 
dry cells in series to operate; leads from the battery are 
connected at A and B. Do not confuse the solenoid coil 
with an electromagnet, for it has an air space in its center 
rather than an iron core, 
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Handy Items tor the Home Workshop 


v cuts 





V-Cut Holder Clamps Round Stock Securely 


HE usual vise in the average home workshop is not 

an efficient device when it comes to holding round 
shafting, rods and bolts, since but a small fraction of the 
round stock body is presented to the vise face. Take a 
piece of 6 or 8 inch shafting of cold rolled steel and 
cut several vee troughs across the face of it, as shown in 
the diagram at left. Make the cuts of varying depths so 
that even the finest drill rods can be clamped in the 
device. The three-sided grip secured when this device is 
used is sufficient to hold anything securely in the vise. 


Rlaoting the Ford Axle-Shaft Roller Bearings to Other Machinery 


HE Ford axle-shaft roller bearings may be adapt- 

ed to other machinery by boring out the bearing 
stand and, in some cases, turning the shaft to a 
slightly smaller diameter. Whenever the shaft is 
turned care should be taken that too much is not 
taken off since no great adjustment is allowed. Of 
course where the reduction in diameter is great 
enough to cause an intolerable lowering of the factor 
of safety this procedure should not be followed. Note 
illustrations at the right. 




















te 


UTTING a piece of tin with shears is not exactly a diffi- 

cult job, but when a great number of pieces are being 
cut the job becomes tedious. A tinsmith whose work requires 
the cutting of much sheet metal has devised the interesting 
shortcut depicted at the left, in which a saw serves the pur- 
pose of tin shears. Two 2 by 4’s are placed over a sawhorse, 
with a cross-piece of wood placed under them to act as a sup- 
port for the end of the saw. The tin is snipped with the shears; 
then the back of the saw is inserted in the cut and pressed 
downward, cutting the metal neatly. 





[eacn or sawacts as SHEARS] Cutting Sheet Tin With a Saw 
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Hook and Shaft Clamp Work for Welding 5. HOLDS TOGETHER 
N WELDING a piece of metal to a tubular member it 


is difficult to hold the two pieces securely together since 
the round surface of the tube offers no face on which the 
welded member can be set, and ordinary methods of 
clamping are not applicable. A simple method of over- 
coming this difficulty is presented in the drawing at the 
right. A piece of metal rod threaded at one end to accom- 
modate a nut is bent into a hook shape as shown, the 
opening of the hook being large enough to admit a cross 
bar of the same diameter as the rod. Thus by arranging the 
hook and cross piece inside the tubular member and 
screwing the nut tightly down upon the member to be 
welded, the two pieces are held securely, e. 
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A Page for the Automobile Owner 
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Garage Doors Opened Without Leaving Car with This Apparatus 


OTORISTS who are annoyed by the 
necessity of stopping the car in 
front of the garage, stepping out, unlocking 
the doors and opening them, stepping back 
into the car and finally driving into the 
building, will appreciate the handiness of 
this garage-door opener which operates 
from a lever placed alongside the car run- 
way where it can be reached without leav- 
ing the machine. The detailed diagram 
above shows the simplicity of design. 
Briefly, the apparatus consists of two 
right-angle arms, one fastened to each 
garage door, which are attached by cords 


Handy Wheel Blocks for Car Repairing 


NY man who likes to do his own motor car repair- 

ing and who takes pleasure in tinkering with the 
“innards” of his machine will do well to equip himself 
with a pair of handy wheel blocks as shown in the draw- 
ing at the right. The car can be run up on them and the 
crankcase worked on with great ease, and the blocks are 
absolutely secure. Make the blocks of 6 by 6 fir; saw 
them out on a bandsaw or have a sash and door factory 
do it for you. Round the incline to accommodate the tire 
and leave a recess for the wheel in the top of the blocks. 
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and pulleys to a sash weight heavy enough 
to push the doors outward by its own weight 
when the latch is released. The device of 
course is intended for the conventional type 
of home garage in which the doors open 
outward rather than rolling upward or fold- 
ing inward. 

The release latch consists simply of a 
length of 1 by 1 hardwood, beveled to a 25 
degree angle at the bottom to fit the catch 
piece. The release cord is attached to the 
outside lever in such a manner that when 
the lever is pulled down, the slack in the 
cord is taken up and the latch is lifted. 























Small Dynamo Plans Are Simple 
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A Page for the Young Mechanic 


How to Make An 
ternating (?urrent Dynamo 


By THEODORE ALLEN 


Y USING an old magneto magnet and 
a few odd pieces of brass, a Meccano 
shaft and a few screws, together with a 
length of about a hundred feet of No. 30 
wire, a good alternating current dynamo 
can be constructed in a half hour’s time 
which will light up a few small 2 volt 
electric lights when driven from the big 
flywheel of a sewing machine treadle. 
Take a piece of half-inch wood big 
enough to hold one of the segments of an 
old magneto or telephone magnet. Then 
take a piece of brass about 1/16-inch thick 
and bend it as shown in the drawing for the 
armature. Bore a couple of shaft holes in 
each end for the Meccano shafting which 
can be bought at the nearest department 
store. Fasten it to the board so that it will 
be inside the magnet. Use brass screws. 
Saw a piece 4 inches long from a length 
ef cold rolled steel 114 inches in diameter. 
This piece should be long enough to extend 
up into the magnet far enough to take 
advantage of all the magnetic effect or flow 
between the poles of the magnet. 


Commutator Rings 
On the shaft must also be mounted a 


commutator or collector rings. These are 
made in the following manner. Take a 
clothes pin and drive a brass shaft over it. 
Then cut away the middle portion, which 
will leave two rings on each end of the in- 
sulating wooden part. Drill a fine hole un- 
der the ring nearest the magnet so that one 
of the armature wires may be passed be- 
neath it and thus be insulated from the 
rear ring. 

The wiring is done as shown in the draw- 
ing. The loops of No. 30 cotton covered 
soft copper wire are wound around and 
around the armature of the magnet until the 
spaces made by sawing out are just filled. 
If the spaces are lined with heavy brown 
wrapping paper which has been shellacked 
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previously, there will be no short circuits 
and hence the dynamo will produce better 
current for a given number of revolutions 
per minute. 

Wind as shown. Do not pack the wire 
down, but wind gently so that none of the 
copper is exposed by the mashing of the 
soft cotton cover. When the armature is 
fully wound, take a soldering iron and se- 
cure the loose ends of the winding to the 
rings of the commutator. 

Set the drive shaft through the frame 
and the armature, and the armature is then 
ready for mounting into the magnet. The 
small brass arms are then secured to the 
hase and are sprung to fit the collecting 
rings. The wires are led away to the bulb 
which you desire to light or to that point 
where you wish to use the approximate four 
volts which the dynamo will develop. 


Change to Direct Current 

You may want to make the dynamo a 
direct current one. By merely fastening the 
rings with glue or small screws and split- 
ting the ring so that there are two complete 
cycles of current, and only one is collected 
at a time by the brushes, a direct current 
results. The way it is shown in the drawings, 
the current alternates from positive to nega- 
tive every time the field of wires is rotated 
through the magnetic field of the large per- 
manent magnet. This will not affect the 
ability of the dynamo to furnish power, but 
it will have some effect in cutting the ability 
down when it comes to driving a small bat- 
tery motor. 

The whole dynamo is ready for use when 
the armature is mounted and the brushes 
have been connected, and you are then 
ready to hook her up to a sewing machine. 
If your pulley is the Meccano kind, use a 
good grade of linen fish twine to drive the 
motor with, tying the knot as small and 
as tight as you can so that the belt will not 
jump the small pulley, 
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FHlunting WHALES 
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Ready to fire the cannon harpoon. A charge of powder in the head explodes on striking the whale. 


With whales worth $2,000, the business of hunting them has become 
a scientific industry operated with the latest mechanical aids. Mr. 
Dunn tells of an expedition which brought back $17,000 in whales. 


By H. H. 


ANNON, gunpowder and a charge of 
high explosive have taken the places of 

the harpoon, the muscle of man, and the 
lance of the killer, in the hunting of the 
largest animal in the world. Where voyages 
of years and battles of six to twenty-four 
hours once were required to bring in a ship- 
load of whale oil, today tiny steamers, no 
larger than tugs, travel a hundred miles 
from shore, kill one to five whales in a 
day, and return to their home port for sup- 
=" = per. Mechanical 

. ingenuity of 

the American 

whaler has 


DUNN 


proved too much for the humpback and the 
sulphur-bottom, and financial returns have 
increased proportionately for the user of 
modern methods. One whaling company, 
operating on the coast of California, report- 
ed a catch of gross value of $750,000 for 
the first ten months of 1928, and the total 
probably approached $1,000,000 before the 
end of the year. 

The ships used are converted deep-sea 
tugs, steam-driven, of 100 feet or slightly 
more in length, operating out of Eureka, 
Oakland and Moss Landing, all California 
ports. Their only remaining similarity to 
the deep-sea whaler of 50 years ago is the 
crow’s-nest, where the look-out stands in a 
harrel-like contraption, slung to the mast 
20 to 30 feet above the deck. 

Far forward, in the bow of each of these 
modern steel whalers, stands the gun, about 
10 feet long, three-inch bore, mounted on a 
standard which permits its being raised, 


Modern Mechanics and 








~~ & fee hee 2 a a ~~ 


i Cit, Ci Min 


With a @ANNON! | 











lowered, or swung in 
a complete circle. It 
is both a breech and a 
muzzle loader. The 
150 - pound harpoon, 
ending in a_ hollow, 
cone-shaped head with 
three 14-inch blades, 
razor sharp, is put 
into the muzzle, and 
into the breech is 
placed the sack of or- 
dinary black powder 
with which the great 
spear is driven to a 
distance of 100 to 150 
yards, In the cavity 
in the head of the har- 








Here the whale has been 
killed with the cannon 
and is being towed 
alongside the vessel 
where the body will be 
inflated with air to pre- 
vent sinking. 


black rocks of the Far- 
allones, we turned 
southward, with Her- 
cules also moving 
southward, but ten 
miles back, and Hawk 
paralleling us, another 
ten miles inshore. 
Once we were settled 
on the course, Barney 
Cappelin, 17 years old 
and _ yellow - haired, 





poon is placed a 








climbed to the crow’s- 





charge of explosive. A 
firing mechanism is set 
to explode this charge 
four seconds after the 
harpoon leaves the gun, the shock of the 
discharge releasing a trip which fires the 
explosive. 

When the writer went out from Oakland 
on board Traveler, with her sister whalers, 
Hercules and Hawk following, Captain 
Swanson was at the wheel. Through the 
Golden Gate and fifty miles beyond the 
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The lookout’s barrel on the mast is reminis- 
cent of the old whaling vessels. The look- 
out keeps a sharp watch for “spouters.” 


nest; Gus Thelin re- 
moved a tarpaulin 
from the gun. Twenty 
feet of light steel chain 
ran from the head of the harpoon, just be- 
hind the blades, to a two-inch cable, es- 
pecially woven around a wire core, and hav- 
ing a breaking strength of better than 100 
tons. Three thousand feet of this cable was 
wound round a _ steam-driven automatic 
drum, firmly fixed, through the deck, to 
heavy steel cross-beams, rising from the 
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Carcass of Whale Is Inflated with Air to Prevent Loss by Sinking 








20 to 30 feet in the clear air. A bit to port 
of our new course lay two other islands, 
smaller, probably the cows of the “pod” of 
which the large bull was the head. Captain 
Swanson rang for full speed again. Dis- 
tance lessened rapidly. Two hundred yards 
away, the island developed into the shiny 
black back of a large “humper.” 

The 200 yards shrank to 150, then to 100. 
Speed was reduced to bare steerage way. At 
50 yards, he swung the ship, as one might 
swing a rifle on a deer, and laid her bow on 
the monster, and the same time ringing the 
engines to a dead stop. Thelin, up in the 
bow, raised and lowered the rifle with the 
roll of the steamer, and, as we lifted on the 











These are the types of modern 
day whaling vessels, steam- 
driven deep-sea tugs of 100 
foot length. Note the barrel 
crow’s-nests on the masts. 


very keelsons of the vessel. 
As strain comes on _ the 
cable, this winch yields; 
when the cable slacks, the 
great reel takes it up. 











A man of the crew stood 
by this winch, testing the 
levers and the “pick up,” 
while another prepared a 
20-foot, hollow, sharp-pointed steel tube, 
connected to the outer end of a flexible tube 
two inches in diameter, the air-hose, by 
which the whale would be kept from sink- 
ing once it had been killed. 

We had made about ten miles southward, 
cruising at 18 knots, when from Cappelin 
came the long-drawn, high-pitched cry: 

“Whale ho-o-o!” 

“Where away?” asked the skipper, ring- 
ing for half speed. 

Directions came from the crow’s nest; 
Captain Swanson swung Traveler a spoke 
or two to port, and there, possibly half a 
mile away, lay a blue-backed island, from 
which rose a column of vapor and water, 
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Here the whale, just killed, is being brought alongside the ship. 
The man at the rail holds a hollow lance through which air will 
be pumped into the whale’s body to float it. 


crest of a roller, pulled the lever. There 
came a dull “thump,” quite unlike the tear- 
ing, rasping “bark” of a three-pounder in 
action, and we followed the flight of the 
great steel arrow, straight into the leathery 
back, about six or eight feet back of the 
blow-hole, from which a slight column of 
vapor rose. 

Almost simultaneously with the blow of 
the harpoon came a muffled report. The 
charge had exploded just as timed. The 
whale heaved its huge flukes into the air, 
spun half way around on its head as if on a 
pivot, smashed down on the sea, threshed 
about for a moment, and lay still. Instant- 
ly the winch began taking up line, and soon 
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Every Ounce of Whale’s Body Is Converted to Some Useful Purpose 


nearly seventy tons of whale were along- 
side Traveler. “There’s $2,000 for the 
bosses,” Captain Swanson grinned at me as 
he turned a sharp eye upward to the crow’s 
nest for directions on the other two whales. 
Meanwhile, the lance-man leaped from 
the rail to the back of the 65-foot monster, 
and, selecting with care a certain spot, 
drove the steel rod deep into the great body. 
Another member of the crew stationed be- 
low deck turned on the air, and soon the 
whale’s body began to swell like a captive 
balloon. When the blowing up had been 
completed, and the lance-hole plugged with 
tarred oakum, a 15-foot steel rod, with a 
red flag on the upper end, was driven well 
into the body and the whale cast adrift. 
Before we finally 











set out in earnest 
for Moss Landing, 
we had three 
whales, all about 
this size, towing 
tandem _ behind 
Traveler. When the 
converging courses 
of Hawk and Her- 
cules brought them 
within hailing dis- 
tance, we found that 














This method of 
hauling the whale 
through a hole in 
the bow is employed 
by specially built 
whaling ships. 


the latter had three 
whales also, and 
the former two, so 
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How big is a whale? Compare with men in back- 
ground, 


Inventions for October 


that the day’s 
catch was eight 
whales, of a total 
value of $16,000 
to $17,000. The 
total cost of the 
day’s operations for the three ships, accord- 
ing to Captain Swanson, would not exceed 
$1,500, and probably would run more 


nearly $1,200. 


Out of this new mechanical and highly 
efficient method of hunting whales has 
grown a problem: The whale, though most 
perfectly adapted of all creatures to the ele- 
ment in which it lives, is passing rapidly 
to extinction, solely because the whaler is 
unable to distinguish between male and 
female until he has made his kill. The 
State Fish and Game Commission of Cali- 
fornia, with those of other Pacific coast 
states, is now moving to place a closed sea- 
son on the great mammals to preserve them 
from extinction and save the industry. 


Lashed alongside the 
ship, this 80-ton whale is 
being towed to the sta- 
tion. The carcass is 
worth $2,000. 
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BOY'S WORKBENCH 








Edited by A, NEELY HALL 


As author of such well-known books for young workmen as “Carpentry 
and Mechanics for Boys” and “The Outdoor Boy Craftsman,” Mr. Hall 
is nationally known as an expert in his field. Each month his [atest 
plans appear in this department of Modern Mechanics and Inventions. 


Complete Plans for an All-Balsa Twin Pusher Model Plane 


HIS is a twin pusher practice plane for 
beginners. It holds no distance or speed 
record, but it has given a good account of 
itself. It was designed by B. C. Friedman, 
director of handicraft of the South Parks 














The completed all-balsa twin pusher model plane, 
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Playgrounds, Chicago, whose boys have 
built hundreds like it. The average weight 
of the model is 2 ounces. That weight can 
be reduced by refinements when one has 
acquired skill in model making. The wing 
and elevator are heavier than the built-up 
frames of contest planes, but an advantage 
in their favor is the ease with which a be- 
ginner can shape them. 

There was a time not far distant when it 
was next to impossible to obtain balsa, 
wood of one-half the weight of cork and 
one-half the strength of spruce, and the 
model maker’s stand-by. But with a con- 
stantly increasing demand for it, importers 
are now making it available in a fairly well 
distributed market, and you will have no 
difficulty in getting it either locally, or 
through one of the supply houses whose ad- 
vertisements appear in this magazine. The 
following pieces of balsa are required for 
this model: 


2 frame sticks 3/16 inch by %% inch by 
24 inches. 

1 wing piece 4 inch by 3 inches by 18 
inches. 

1 elevator piece 4% inch by 2 inches by 
6 inches. 

2 propeller blanks % inch by 1 inch by 
71% inches. 

The frame braces are of bamboo. If you 
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Balsa Wood Construction Gives Lightness and Strength to Model Plane 
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Diagrams showing how various parts of the model airplane frame are shaped and joined together. 


haven’t an old bamboo fishing pole or rug 
pole that you may split up, you can proba- 
bly get a rug pole at a local furniture store. 
The metal parts are bent out of No. 14 
music wire. Buy the wire at a hardware 
store. For the motors you will need 50 
feet of 1/32 inch by 1% inch model airplane 
rubber. Buy it from a dealer in model air- 
plane supplies. Get a can or tube of am- 
broid or similar cement for assembling the 
parts. It is better than glue, because it sets 
quickly, holds fast and is not brittle. 


First, build the frame. Plane up the pair 
of side sticks to the size shown (Figs. 2 and 
3), and round off the edges with a file and 
sandpaper to give them the oval cross-sec- 
tion shown in Fig. 3. Bevel the front end 
of the sticks as shown in Fig. 4. The bevel 
must be right so the sticks will come to a 
point when the opposite ends are spread 7 
inches apart. 

Mark off the positions for the ends of the 


bamboo braces, on the sticks, where indi- 
cated in Fig. 2, and at these points make 
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Note the method shown in Fig. 
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19 of obtaining dihedral angle in the wing with weight and block. 
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Dihedral Angles of Elevator Secured by Scoring with Knife and Bending 
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Details of constructing the elevator and scoring it for dihedral are shown in the diagrams above. 


slots through the sticks with the point of 
your knife blade (Fig. 5). Cut the four 
hamboo braces of the sizes marked, and 
sharpen their ends chisel-shaped on the un- 
der side and edges (Fig. 6), so they will 
fit snugly in the frame stick slots. Make up 
the frame with its braces, and check up all 
measurements. Then take it down, coat the 
brace ends, frame stick ends and the slots 
with cement, and reassemble. The brace 
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How to whittle a propeller from a blank. Balsa 
wood is used for prop, as for rest of plane. 


126 


ends will project beyond the frame sticks. 
Trim them flush with the sides of the sticks. 


The frame is now ready for its metal 
fittings. These are to be bent out of No. 14 
music wire, with the aid of a pair of slim 
round-nosed pliers. There is a knack to 
bending the fittings, acquired by practice 
Bend a yoke of the shape and size shown in 
Fig. 7, and two propeller hangers of the 
shape and size shown in Figs. 9 and 10. It 
is important to make the eye in the hangers 
round, and just large enough to admit a 
propeller shaft of No. 14 wire. Some mode! 
builders have saved themselves the trouble 
of shaping the hangers by using fishhooks, 
but the hooks are not as satisfactory as well 
formed hangers of music wire. Cement the 
yoke and hangers to the frame, as shown 
in Figs. 2 and 8, and bind with wrappings 
of No. 50 cotton thread. 

Four cans for the support of the motor 
rubber are required. Make them of the 
shape and size shown in Figs. 12 and 13, 
and cement them to the sides of the frame 
sticks in the positions indicated in Fig. 2. 
Then bind them with a wrapping of thread. 

With the frame completely assembled, 
smooth up the sticks with No. 00 sandpaper, 
and coat with banana oil, rubbing down the 
surfaces after the application with the re- 
verse side of a piece of sandpaper. 


Making the Wing 
Prepare the wing next. Figure 14 shows 
the size of the piece of balsa required, and 
Fig. 15 shows a pattern of one-half of the 
length. To make a full-size pattern, draw a 
similar series of squares upon a piece of 
cardboard, ruling four horizontal lines and 
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ten vertical lines with a spacing of 1 inch, 
then divide the squares at the top end into 
\%-inch squares. On this large pattern, it 
will be a simple matter to reproduce the 
wing pattern exactly as it is shown in the 
diagram. By using a half pattern for the 
wing, it is easier to mark out the halves 
alike. 

Cut out the balsa wing (Fig. 16), then 
taper it from a thickness of 14-inch at its 
leading edge to a feather edge at the trail- 
ing edge (Fig. 17). The tapering can be 
done entirely with sandpaper, but a plane 
or file may be used to cut more quickly. 
Also, taper off the wing tips, and round off 
the leading edge. Finally, rub down the 
surfaces with No. 00 sandpaper, and apply 
several coats of banana oil, rubbing down 
after each application with the reverse side 
of a piece of sandpaper. 


Wing Has Dihedral Angle 

The wing must have a dihedral angle, 
or slant from its center to its tips (Fig. 19), 
to give the model lateral stability. To get 
the correct dihedral angle, score a line 
across the wing with a knife (Fig. 18), then 
place a brick or other weight upon one- 
half and bend up the second half until its 
top is exactly 114 inches above your work- 
ing surface. Fill the scored groove with 
cement, and block up the tip untii the 
cement has set. To reinforce the joint, run 
cement over the under side of the plane 
below the line of scoring. 

The elevator requires a piece of balsa of 
the dimensions given in Fig. 20. Lay out a 
pattern by the diagram given in Fig. 21, 
cut it out (Fig. 22), and taper its upper 
surface from 14-inch thick at the leading 
edge to a feather edge at the trailing edge 
(Figs. 23 and 24), and round off its tips 
and leading edge. The elevator has two 
dihedral angles (Fig. 26). Figure 25 shows 
the location of the two lines for scoring and 
bending. Score the wood with your knife, 
fill the scores with cement, bend up the tips 
until the distance between them and your 
working surface is 34 inch, and support 
them on blocks until the cement has set. 

The wing and elevator are held to the 
frame with rubber bands looped under the 
frame sticks and over the tips. Two rubber 
bands are needed for the wing, and one for 
the elevator. The correct positions for the 
wing and elevator must be determined by 
trial. The positions shown in the photo- 
graph and Fig. ] are only approximate. 
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Here is the way the balsa plane is launched. 


Carving the Propellers 


If you have a knack for whittling, you 
should be able to carve a first-class propel- 
ler without difficulty. If not, you may spoil 
it in your first attempt. It is well to begin 
on a practice block. Any piece of straight 
grained soft wood will do. But balsa is 
best for the finished job. Besides having 
lightness in its favor, balsa is firm and 
easier to cut without splitting than most 
woods. But your knife must be very sharp. 
Keep a whetstone beside you and use it fre- 
quently, 

Square up the propeller blank, to the 
dimensions given in Fig. 1. Draw diagonal 
lines through the corners, on the two faces, 
which will locate the hub center, and run a 
pin through the block at this point, to estab- 
lish the propeller shaft hole. Then locate 
the width of the hub with parallel lines 
drawn 1% inch each side of the center. Saw 
out the block, cutting along the diagonal 
lines (Fig. 2), and it will be ready for carv- 
ing. 

To carve the right-hand propeller, draw 
diagonal lines across the block ends, as 
indicated in Fig. 2. For the left-hand pro- 
peller, these lines will run in the opposite 
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Egg Beater With Ends Clipped Off Winds Rubber Motors of Airplane 





























It’s quick work twisting the rubber motor with 
an egg beater winder as shown in this drawing. 


direction. Begin the carving by paring off 
opposite edges of one face as indicated in 
Fig. 3. Pare them down to a point 1/16 
inch above the end diagonal lines (Fig. 4). 
Smooth off the surfaces, then make them 
slightly spoon-shaped, or cambered, by rub- 
bing with sandpaper. 

Turn the block over, and carve in the 
same way you carved the opposite face, to 
a point 1/16 inch above the end diagonal 
lines, and sandpaper the surfaces slightly 
convex-shaped, corresponding to the camber 
upon the opposite surfaces. 

iow go over the surfaces and reduce 
their thickness until the blades are not more 
than 1/16 inch thick. Hold the blades in 
front of a strong light to determine the 
points where the thickness is not uniform. 
Round the blade tips slightly. Reduce the 
width of the hub to 1% inch and the thick- 
ness, on the trailing edge, to 34 inch. 

Figure 5 shows the propeller partly 
mounted upon its shaft. Make the shaft of 
a piece of No. 14 music wire, of the dimen- 
sions given in Fig. 6. Shape the end loop 
as shown. Push the straight end of the 
shaft through the hole in the propeller hub, 
make a square bend in it as shown in Fig. 
5, coat the bend with cement, run cement 
into the hole, then draw the bend into the 
hub to hold it fast. 

Two small washers are shown upon the 
propeller shaft. These form thrust bear- 
ings. They may be cut out of shim brass, 
and the center hole punched with the point 
of a phonograph needle. The little wheels 
from glass cutters make excellent bearings. 
Some cutters have a battery of five or six 
wheels. Maybe you can pick up a worn out 
cutter, 
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One more pair of fittings are necessary, 
and they are a pair of S-hooks like that 
shown in Fig. 7. The strands of the rubber 
motors are slipped over them, and they in 
turn engage the eyes of the yoke. 


The Motors 


This model has two motors each of twelve 
strands of 1/32 by %& inch rubber. That 
requires twenty-five feet of rubber for each 
motor. If you must cut down on the cost 
of rubber, reduce the number of strands to 
eight for each motor. In installing the mo- 
tors, run the strands back and forth from 
propeller hook to S-hook, allowing a slack 
of from 114 to 2 inches, and join the ends 
with a square knot at the propeller hook. 


A Propeller Winder 


About twenty years ago a model builder 
decided that putting 500 turns into each 
motor of a twin pusher was too much work, 
and he devised an egg-beater winder which 
proved not only a great time saver but a 
means of getting more turns in the motors. 
The name of the inventor is not known, but 
his ingenious winder is in general use, in 
both manufactured and home-made form. 


The winder is not difficult to make. Get 
an egg-beater of the type shown in Fig. 1, 
the dotted lines indicating the form before 
alterations have been made. Cut off the 
loops with a pair of tin-snips, and bend the 
remaining ends into hooks, as shown. Then 
punch holes through the loop shanks at the 
points of crossing the center pivot wire 
ends, stick the pivot wires through the holes, 
and rivet their ends. It is not much of a 
trick to do this, but if you haven’t the 
proper tools, call on a garage mechanic to 
lend a hand. 


In using the winder, remove the S-hooks 
from the yoke, and slip them over the 
winder hooks. Have an assistant support 
the model, with a propeller in each hand so 
they may not turn. Take a position ir. line 
with the point of the model, and back step a 
distance of three or four feet to stretch the 
rubber bands. By stretching the rubber, it 
is possible to put a greater number of turns 
into the motors. Five hundred turns are 
enough for a starter, but when you have ac- 
quired the knack of winding you will not 
be satisfied short of a thousand. 
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Wonderful Model Ships Are Fascinating Miniatures 

















Remarkable examples of British model-making art are illustrated on 
this page. Above models are of ships from time of King Alfred 
to the Royal George of 1756. 














Model of the Clan MacDonald, built to scale of 33 ft. to inch. Ships 
are mounted on glass to represent water, and are built to water line 
only. 














These three models are of the Homeric, Majestic, and Olympic, built to scale of 50 feet to inch. 
Actual size is illustrated by the model of the Majestic, shown in oval, held in its maker’s hand. 
Lines and proportions of the original ships are followed perfectly in the models. 

















At right, the “Victory” of Admiral Nelson; ranging down to “Queen Elizabeth” of 1914, at left. 
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CFEUDSON SBAY “Railway 














Aerial photo of the new Hudson Bay railway gives a clear conception of type of territory it crosses. 


Millions of dollars in transportation charges will be saved annually by 
the new railway just completed which connects interior Canada with 
Hudson Bay, cutting off 1000 miles from the sea-route to Europe. 


UNNING through the heart of one of 

the world’s most romantic and historic 
regions, a new railway has just been com- 
pleted which links the wheat fields of in- 
terior Canada with Hudson Bay, providing 
a shortened outlet to the sea. A new em- 
pire possessing a wealth of natural resources 
is thus opened up for development. 

The advantages of this new northern trail 
are evident from a glance at the map. The 
distance from Saskatoon to Liverpool via 
the Great Lakes is 4,878 miles, but by way 
of the new railroad is only 3,785 miles—a 
clear saving of 1,095 miles. Vast deposits 
of copper, zinc, gold, silver, and lead have 
already been discovered by prospectors 
working in the territory opened up by the 
new rail line. A branch line has been built to 
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tap the gold bearing areas of Flin Flon. 
A huge smelter is in process of construction 
and others will follow. Thus a railroad in- 
tended to relieve wheat growers of excessive 
transportation charges gives promise of 
leading to the development of thriving 
towns built around mineral and power re- 
sources, 


Construction of the railroad is in itself 
an engineering epic. The last 100 miles was 
laid ‘across the barren lands last winter, 
often with the temperature 40 or 50 below 
zero. The land outside of Churchill is 
barren rock and muskeg, and the only satis- 
factory means of transporting materials was 
with caterpillar tractors. Horses were use- 
less, sinking into bogs with every step. 
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The route covered by the new railway is shown by the map above. Total length of the line is 510 
miles, Distance from Saskatoon to Liverpool is shortened by 1095 miles. 


Airplanes played an important part in 
building the railway, not only in transport- 
ing men and materials, but also in charting 
the dangers of fog and ice over Hudson Bay 
itself. Flyers have mapped areas and photo- 
graphed icebergs, charted seas and proved 
that Hudson Bay is safe for navigation. As 
a matter of fact, the difficulties of navigat- 
ing these waters have been 


lected by flying surveyors. Churchill, the 
outlet of the railroad at the Bay, is a police 
outpost which is being transformed into the 
superport of the North. Powerful dredges 
are now on the job scooping millions of 
cubic yards of mud from the channel in or- 
der that the world’s largest liners may dock 


at Churchill. 





greatly exaggerated. The first 
trading vessel entered Hudson 
3ay in 1668, and since then 
there has been almost contin- 
uous communication between 
the Bay and Europe. During 
100 years 750 vessels used this 
northern sea with the loss of 
only two ships, a record which 
compares favorably with any 
other sea route in the world. 
Lighthouses and radio sta- 
tions equipped with the latest 











direction-finding equipment are 
now being erected in the Bay 
in accordance with data col- 
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Caterpillar tractors were used in hauling materials across rivers, 
muskegs, and similar difficult terrain of the north country. 
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World’s Largest Sun Dial in City’s Residential District 


























Germans Building New Zeppelin 
ONSTRUCTION of the new German 
dirigible ZL-28 is getting under way in 

Berlin. The volume of the new ship will 

total 150,000 cubic meters and it will be 

equipped with eight Maybach motors with 

a total of 5,000 h.p. The engines will be 

fixed in pairs in four gondolas. The ZL-28 

is to be somewhat shorter than the Graf 
Zeppelin. It will be 747 feet long and 125 
in diameter at the center section. This 
surpasses the diameter of the giant Graf. 


Rum Gang Kidnaps Photographer 
ANADIAN police are seeking a band 
of rum runners who recently kidnapped 

a newspaper photographer and threatened 

his life unless he showed them where he 

had hidden films taken of their activities. 

He was released only after they had de- 

stroyed the camera and films. Horace Wild, 

a photographer for the Border Cities Star, 

was cruising with two reporters on the 

Detroit river near Ambhertsburg when his 

actions aroused the anger of a score or more 

of rum runners who were loading up ships 
for the night’s run. 

Wild used a graflex camera that instantly 
catches the fastest moving object so that 
the reproduced photo is not blurred in any 
manner. He snapped several pictures of the 
rum runners at work, and these, if repro- 
duced, would of course have furnished evi- 
dence against the men. They therefore made 
sure that the camera and all of the films 
were demolished when they caught the 
photographer. Wild gave his pursuers a 
merry chase before they finally caught him. 
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ELIEVED to be the largest sun dial in 

the world, this huge concrete time-piece 
at left is mounted on a park terrace in one 
of the residential districts of San Francisco, 
California. The giant arm measures 30 feet 
in length and throws a long shadow on the 
cement circle on which it is stationed. The 
hours are divided on the circle in readable 
figures just as on a regular sun dial, and 
residents of the neighborhood use it ex- 
tensively. 

Electric bulbs light the dial at night. A 
comparison of its size is shown in the photo, 
where two small boys are climbing over the 
arm. The dial was designed after a small 
one owned by the real estate firm that 
originally laid out the district. It creates 
much interest among tourists and visitors, 


Apes Modeled From Skeletons 


OW the imposing gorillas that are 

mounted at various points throughout 
the building of the National Museum in 
Washington, D. C., are made to appear so 
life-like is shown in the photo below. Real 
skeletons of the creatures are put together, 
and modeling plaster is moulded around the 
bones. They are placed in natural positions, 
and more than one visitor to the museum 
has halted abruptly on coming unexpected- 
ly upon one of the huge apes stationed in 
the corridors of the building. The photo 
was taken in the workshop in the basement 
of the museum. The specimens on exhibit 
are treated here so that they will remain in 
a state of preservation. 

















Workroom of National Museum in Washington. 
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Mirror-faced Wall Clock Adds to the Setting of a Home 


HENEVER Kay Johnson, MGM mo- 

tion picture star, glances in the hall 
mirror to see if her complexion is “all 
right” before leaving her home, she knows 
the exact time to the second, for the mirror 
is also the face of a wall clock. Operated 
by electricity, it is not necessary to wind, 
and runs indefinitely as long as the current 
is connected. Gold-plated hands point to 
Roman-numeraled figures. A tiny second 
hand registers the minutes. The clock was 
devised for Miss Johnson by Mitchell Lei- 
sen, famous movie setting designer. It is 
three feet in diameter and presents a unique 
effect against the wall. The clock keeps per- 
fect time. 


New Combination Auto Lock 
ISPLACING the keys to the car will 


no longer be a source of worry to 
the harried business man, if he desires to 
eliminate the necessity of trying to keep 
track of them. A special combination car 
lock has recently been invented. It requires 
no keys whatever. When the owner of the 
car wants to go home in the evening, he 
merely gives the knob shown below a few 
twists, steps on the starter and is on his 
way. In addition to locking the car, the 
cembination also shuts off the ignition. It 
is mounted on the dashboard within easy 
reach and turns smoothly. A tiny arrow 
shows the driver when a full turn has been 
completed. The new lock is expected to 
thwart movements of car thieves. 
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Combination lock can be installed on any car. 
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Eels Shock Zoo Superintendent 
6¢67BNHE MOST shocking creatures to ever 


come under my care!” And Emer- 
son C. Brown, superintendent of the Phila- 
delphia Zoological Gardens didn’t mean his 
exclamation for a pun. Six electric eels, 
more familiarly known in the field of 
botany as electrophorous electricus, were 
recently shipped from Trinidad, South 
America, to the gardens. Mr. Brown de- 
clares that they are literally shocking, and 
that if a person happens to touch the wrong 
end of one of the fish, unless it is properly 
insulated, he finds out for himself. The 
electricuses are six feet long. About five 
feet of their length is invested in the current 
generating apparatus, sufficient, Mr. Brown 
says, to bowl over a horse. An experiment 
was recently made in which the current 
from one of the eels ran an electric train, 


In their natural habitat, according to 
the superintendent, the eels retire to a near- 
by rock after they have exhausted their 
battery supply and rest while their electric 
equipment is being recharged. The manner 
of recharging remains a mystery, and it is 
for the purpose of investigating their source 
of energy and their method of storing it that 


they have been sent to the Philadelphia zoo. 
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Hours of Wholesome Sport Can Be Had Sailing Little Sand Peeps 





This blueprint gives construction details of a boy’s sailboat which will perform very well. 
134 Modern Mechanics and 




















Thorough little sailing boats, Sand Peeps have been used on the coast and on inland lakes for years. 
They are simple, safe and a world of sport for red blooded boys. Three or more make keen racing! 


cA SBOY’S Small SAILBOAT 


How’d you like to have a good sailboat for less than ten dollars? 
Modern Mechanics presents these plans of a real boy’s boat. 


By BOB BORRILL 


HE sailboat described in this story is 

one of the Sand Peep class which is 
used by a northern yachting association in 
getting their youngsters onto the water. The 
Sand Peeps are safe boats, and cheap, cost- 
ing not over fifty dollars)when built by a 
professional and less than ten if you build 
one yourself. They are good sailers. The 
drawings with this story show how one is 
built. 

Take two cedar or pine boards of twelve 
foot length and an inch in thickness. See 
that they are fourteen inches deep, and cut 
them to the size shown in the blueprint to 
the left. Make these two boards identical. 
Then the center part of the boat is made— 
the backbone. This is the cleverest part of 
the whole design, because it serves as a 
stiffener and as a center or dagger board 
well and a mast step all in one. 
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The sides and the backbone can be placed 
in a vise and planed off to the same out- 
side dimensions to make a neat job. Thea 
these three pieces are tacked together square- 
ly as shown in the drawing, using the 
squared edges of the transom, which is of 
1 inch spruce in two pieces, as a guide and 
a piece of the bottom lumber farther up 
near the mast step as tie piece. 

The bottom lumber of spruce is five- 
eighths of an inch in thickness. This is put 
on in pieces not over five inches wide. The 
edges of these pieces are beveled as shown 
so that a wad of caulking cotton can be 
poked home with a caulking iron and the 
balance of the seam can be filled with putty 
to hold the caulking cotton in. The wood 
will swell with the water which is soaked 
into it, and the cotton will jam tight, since 
it is compressible, The putty will keep the 
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Simplicity of Sand Peep Design Makes Craft Very Easy to Construct 


cotton from coming loose and this will 
make a tight boat. Only the transverse 
seams are to be caulked. The edges of the 
center board well, and the edges of the side 
pieces are not to be caulked. 


Planking the Hull 


When the steps shown in the drawing are 
completed, the hull will be thoroughly 
planked on the bottom. The fastenings used 
are 34-inch brass screws, three to a piece. 
When putting in these screws, use a Yankee 
hand drill to set the screws into the wood 
about three-fourths of the way. Stab the 
screw on a piece of laundry soap so it will 
be lubricated when it is driven and each 
fastening then will not split the wood when 
it is driven in. 

The edges of all the outside pieces are 
beveled off, and then the decking is put on, 
after the bottom has been caulked and the 
inside of the boat painted with a prinfing 
coat of thin lead paint so as to preserve 
the wood. 

The decking is put on in the same way 
you did the planking, and just as much 
care is to be used, because the Sand Peep 
will be sailing on her beam ends many a 
time and the decks too must be tight. 

The carpenter work around the dagger 
board well must be close so that when the 
water swells up the wood it will be tight 
and the inside will not leak. The dagger 
board is a piece to extend about 30 inches 
below the bottom of the boat so that the 
wind pressure on the side of the sail will 


not move the boat sideways, but will move 
the boat forward. 

The sail is a simple piece of sewing, and 
can be cheaply made out of grade A muslin, 
sewed with the seams running from mast 
to boom. It is lashed on in the ordinary 
way, with a running half hitch, which every 
boy scout is familiar with. See your boy 
scout manual and see how Dan Beard lashes 
on the sail on his sailing canoes. 


The mast is a piece 24 inches round the 
bases, or heel, as sailors say, and it is of 
spruce. The boom is the same, only it is 
made 2 inches and tapers to 134 inches, 
The mast tapers to this figure too, 


The Minnetonka Sand Peeps are painted 
in natural color with varnish. The caulk- 
ing and any inside paint that may have 
got on the outside is scraped off and the 
outside is painted with nothing but varnis!i. 
Three coats will do. 


Rudder and Tiller 


The rudder and the tiller is one of the 
clever things about the Sand Peep design. 
The tiller is hinged so that the lad who lies 
on his stomach, like all Sand Peep sailors 
do, on the deck, can hinge up his tiller and 
get it by his body. The tiller is shown in 
the drawing. 


The rudder is hinged on four screw eyes 
which have a brass rod running down 
through the center. By slipping the rod 
out the tiller and the rudder can be mount- 
ed. It is the cheapest way. 


Motive Power for Novel Egg-Beater Comes From Running Water Faucet 

















This egg beater goes into action when its water 
power motor is attached to the faucet as shown. 
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EATING eggs becomes a simple proce- 

dure when the housewife is equipped 
with the beater shown in the photo at the 
left. It slips over the outlet of the kitchen 
faucet and contains a small motor wheel 
which revolves the beater at a rate propor- 
tionate to the speed with which the water 
flows through it. A hose carries the waste 
water safely out of range of the dish con- 
taining the eggs, discharging into the kitch- 
en sink. The device is especially appreciat- 
ed when whipping cream is being beaten, 
since the water-power does not tire like the 
human arm. When the faucet is opened 
wide, the water propels the device at a rate 
which finishes the job in quick time. 
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HANGING from a bobbing surfboard 

skimming over the water’s surface at 
a 50 m.p.h. rate to a rope ladder dangling 
from the fuselage of an airplane is just a 
matter of so much time for this young 
lady shown in the accompanying phctos. 
The aquaplane which she was riding was 
dragged at a distance of 75 feet behind a 
powerful speed boat. The airplane swooped 
low so that the ladder just grazed the girl. 
Turning, she hooked one arm over a rung. 
The plane hesitated, then shot up. 
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Making ttecAirplane Fool-proof 


With flying gaining in popularity every day, the layman is 

becoming interested in the safety of flight, and designers are 

meeting the popular demand for “fool-proof” planes. This 
account tells of several new safety improvements. 


ONTACT! 

The motor roars, is warmed up, and 
the pilot and his student climb into the 
ship. The pilot turns to the cub flyer in the 
rear seat as they are about to take off and 
addresses him on the nature of the lesson. 

“Today we get stalls, Buddy,” says the 
pilot. “After you’ve learned how to steer 
the ship and can keep her on a straight 
course, the first thing you want to learn is 
how to regain control when the ship has 
stalled.” 

The student nods. 
tinues: 

“If a ship is climbed too fast, the load 
gets to be more than the motor can pull. 
Same as a car going up hill. Only the 
plane has no gear shift, and if it did it 
wouldn’t do any good, because the prop is 
pulling in air instead of against the ground. 
All that happens is that the ship slows 
down, the air speed falls, and then you 
know what happens, don’t you?” 

“Sure thing! The air ceases to be hard— 
has no lift. The air burbles past the wings, 
and the ship falls sickeningly through 


The instructor con- 


























Seeking to provide a fool-proof airplane, the 
Flyworm has been invented, another step in the 
direction of fool-proof flight. 
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space. As it falls it tends to spin, and 
then’s when you've got to have an inherent- 
ly stable ship under you in order to fight 
her out, and get control again.” 

And the student shudders in contempla- 
tion of such an unhappy situation. 

Realizing that the growing horde of en- 
thusiasts who are interested in aviation will 
naturally be. more interested in ships which 
are practically fool-proof and which will 
take care of themselves in the air, design- 
ers have of late been spending a good deal 
of attention in turning out ships which can 
be flown by anyone who has learned the 
most elementary reflexes of the flying art. 

Most of the improvements have to date 
been of a nature calculated to bring the 
conditions of a spin under control. 


The autogyro is an example of such ex- 
perimentation, as is the Flyworm, awaiting 
trials at the present writing, and the werk 
of Handley Page, of England. To date the 
most successful of these experiments have 
been the Handley-Page slotted wing_ trials. 

What is the slotted wing? What does it 
do, and how? 

From the explanation just given by the 
student of the plane it will be seen that in 
a stalled condition the angle of the wing 
is so great that the air flow is killed. In- 
stead of flowing past the wing and creating 
a partial vacuum, so necessary to lift, the 
air burbles past ineffectively. Either wing 
is apt to lose support before the other, and 
thus fall off and throw the ship into a spin. 

The wing slot, when the angle of attack 
of the plane with which it is equipped bhe- 
comes too great, opens automatically. The 
flow of air is reduced, and the pressure on 
the nose of the wing is lessened so that a 
weight opens the slot. This slot then de- 
flects the air down over the wing again, 
causing it to lift once more. 

Should one wing lift more than another, 
a flap is ready to blanket the new streari 
of air at the pilot’s will. 
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New Handley Page Slot Interceptor Insures Level-Flying for Airplanes 











ATTITUDE OF 
PLANE IN 
STALLED 
FLIGHT 


SLOT AIR STREAM 
GIVES WING 
NEW SECTION 





SLOT INTERCEPTOR 
KILLS SLOT AIR STREAM 
HENCE WING FALLS 


ORDINARY 

WING OUT OF CON- ‘ 

TROL IN STALLED WING SLOT SHOWN ABOVE 
FLIGHT-AIR BURBLES OPENS AUTOMATICALLY 
PAST NO LIFT IN STALLED FLIGHT 
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SLOTTED PLANES TAKE OFF AT 
STEEP ANGLES FROM SMALL FIELDS 


«2, 6x a BAK: ee ee 


The new wing slots of the eminent English aeronautical engineer, Handley-Page, have rapidly dem- 
onstrated their ability to keep an airplane stable under stalling conditions. The interceptor control 
is the latest addition, as explained in the accompanying article, 
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‘Printing °Book-plates 





OUTLINING DESIGN 
WITH SHARP KNIFE 











INOLEUM, usual- 

ly thought of only 
as a material on which 
to walk, can be utilized 
in the making of “dif- 
ferent” book - plates, 
greeting cards, invitations 
and similar things by the 
careful wielder of an ordinary 
pocket knife. Undoubtedly linoleum 
came into use for the making of blocks or 
“cuts” from which to print designs because 
of its uniform and easily-worked texture. 
Inlaid linoleum, the kind recommended for 
carving, consists chiefly of ground cork held 
with a binding material on a burlap backing 
or base. The cork composition, being firm 
and fine-grained, is an ideal material for 
working with an ordinary pocket knife. 

In making, for example, a book-plate, the 
first step is the preparation of a design. One 
of the chief essentials is that no fine details 
be included. Sources of ideas for the design 
are numerous, and include books illustrated 
with woodcuts and similar types of pictures, 
commercial greeting cards, and even news- 
papers and magazines. 

The selected design is drawn reversed on 
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By WALTER E. BURTON 


Book-plates, greeting cards, invitations, 
etc., can easily be printed from your 
own designs cut on linoleum blocks. 
The process is simple as described here 
by Mr. Burton. 


a plain sheet of paper. The easiest way to 
do this is first to work it out in its final 
form on paper, place a sheet of carbon 
paper with the coated surface next to the 
back, and then trace the design. This gives 
a reversed carbon image. The linoleum is 
next selected. There should be no 

dents or scratches in the surface, 

and the surface should be per- 

fectly flat and clean. A little 

sanding will accomplish 

this. It is often difficult 

to find a piece of lino- 

leum of a single color, 

but the pattern will not 

be objectionable if the 
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BLOCK . 

MOUNTED ON WOOD 
READY FOR PRINTING 
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Three steps in making a linoleum block are illus- 
trated above. Areas not printing are cut out. 
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from. Linoleum “Blocks 


color is not too dark. The reversed design is 
traced on the linoleum, carbon paper again being 
used. It may be necessary to go over the traced 
lines with a pencil to render them more easily 
seen. 

Now the knife work begins. Using a sharp, 
slender blade with a fine point, chip out the por- 
tions of the design which are to remain clear in 
the finished print. Be careful to get perfectly 


clean-cut edges. Do not cut through the bur- , “By =. . 
, *~ XS 





lap base. When the carving is complete, 
you will have a piece of linoleum with a | 
raised design, resembling very much a , > 

line “cut” from which a newspaper or AQ ” PRINTING FROM THE BLOCK 
magazine picture 1s printed, A mar- ‘ — 
gin of 1% inch is left around the 
carved linoleum piece so that it 
can be nailed to a supporting 
block. A block of 1-inch 

wood is used for mount- / N T! , 
ing, and the linoleum cut : ; 1¢ lino- 
is fastened to it with h. 
small nails or ordi- f " Y 
nary pins. These - 
are driven in the 
depression. 


s 








7 S : 
ae leum cut is inked 
: by means of a rub- 
y ber roller or other 
‘ool suitable for spread- 
ing ink. Printers’ ink, ob- 
tainable at any job printing 
shop, is used. After inking, 
the cut is brought into contact 
with the paper by means of a 
letter press, vise or by laying the 
block face-side up on a flat surface, 
placing the paper on it, and rolling the 
paper into contact with the inked surface. 
Another method, recommended only when 

a strong block is used, is to strike the back a 
f single blow with a hammer. 

Although any sharp knife can be used in 
¥cutting linoleum blocks, advanced practitioners 
of the art usually equip themselves with a set 
of special cutting tools designed for linoleum 
engraving. Ask your printer to give you the 

name of a supply house which can furnish you this 
equipment at moderate cost. Linoleum blocks al- 
ready mounted on wooden bases of just the right 
height for printing in a press can be purchased 
at small cost. The beauty of this process is 
that, although a few blocks are bound to be 
spoiled by the beginner, the expense involved 

is not great. 





A hand roller serves the same purpose as a large printing press in printing the linoleum block. 
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Mr. Kuns, editor of this department, is principal of the Automotive Trade 
School of Cincinnati, Ohio, and a nationally known expert in his field. He 
is also editor of the Automobile Digest, national auto trade journal. This 
department of motor hints is a regular monthly feature of Modern Mechanics. 


October Driving Hints Stress Cold Weather Preparations 


CTOBER is frost line in many states. A 

quart of alcohol will make the car safe 
for the first real cold snap. Too much 
alcohol will be boiled away and cause over- 
heating. 

The garageman and the service station 
man should prepare for the cold weather 
with plenty of chains, peppy batteries, win- 
ter grades of oils and properly heated and 
lighted service floors; and of course, he will 
have plenty of high grade antifreeze, usual- 
ly several kinds to satisfy the motorists. 

Aside from the glycerine and alcohol 
products there are several very satisfactory 
products on the market. 

Use care to prevent alcohol being spilled 
on the lacquer of the car. It tends to spot. 
The motorist must be warned against open- 
ing the radiator of the frozen car as he may 
be badly burned and the hood and cowl 


STRAP IRON 
CLAMP 


Wy COPPER TUBING 





Vapor attachment 
makes for smooth- 
running motor, 
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completely. 
day with the use of the carburetor attachment shown in 
the drawing at the left. A piece of %-inch copper tub- 
ing is led into the top of a Mason jar, the lower end 
being beneath the surface of the water with which the 
jar is filled, 


may be splashed with the hot alcohol solu 
tion. 

Keep the car heater connections tight. If 
the heater is of the floor type with the ex 
haust gases running through it, loose con- 
nections will allow gas fumes to enter the 
body of the car, causing much discomfort 
if nothing worse. 

When real cold weather hits your com- 
munity the cars must have the transmission 
and rear axle lubricant checked to see that 
it is not so heavy as to cause “channeling,” 
thus preventing lubrication. 

Tires generally give better service in cold 
months but it is well to see that they are 
properly inflated. Frozen rutted roads will 
cut the tire tread. 

If the battery is half or more fully 
charged it will not freeze. If it is dis- 
charged it will freeze and be ruined. 


Water Vapor Attachment Improves Motor Performance 


VERY driver has noticed the increased power and 
pickup of his motor when driving on a damp night. 
The moisture in the air mixes with the gasoline and acts 
as a catalytic agent so that the gas burns much more 


The same effect can be had on the hottest 
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Newly Patented Headlights Extend Full Width of the Car 


XTENDING across the radiator and 

occupying the entire distance between 
the fenders of the car, a new type headlight 
claimed to give brighter, non-glaring illum- 
ination on the roadway has recently been 
patented, as shown in the picture at the 
right. The two conventional headlights, one 
on each fender of the car, are thus done 
away with. Although an automobile 
equipped with the unit light presents an odd 
appearance to one accustomed to the usual 
double lights, the new idea has much to 
recommend it. For one thing, the light will 
be easier to focus, and the rays can be 
sprayed across the roadway in a wider and 
flatter beam than with circular headlights. 

















The Firing Order of Eight-in-Line Motors Determined by Crankshaft 


ANY motorists are interested in the 

form of the eight-cylinder crank- 
shaft which is being fitted to popular eight- 
cylinder cats which are gaining favor each 
year. 

Vibration has always been a very vital 
subject with the car manufacturer as well 
as the car owner. There are two distinct 
forms given to the crankshaft when the 


eight-in-line cylinder engine is designed. As 
most readers know, the “V” type eight shaft 
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is usually just the same in constructional 
features as the shaft for the four cylinder 
job. 

In the first engines, what was known as 
the 4-4 shaft was used. As will be noted 
in the illustration, the 4-4 shaft is just the 
same as two four-cylinder shafts joined end 
to end. 

Later design produced a different form. 
Instead of a 4-4 shaft a 2-4-2 shaft was 
produced. This is just the same as if the 
four-cylinder shaft were laid in the cen- 
ter and another four-cylinder shaft were cut 
in two and one-half joined to the front 
of the four-cylinder shaft and the other one- 
half joined to the rear of the four-cylinder 
shaft. 

The reader should remember that in all 
four-cylinder shafts the crank throws are 
advanced 180° over each other. In the 
eight-in-line shafts the throws are advanced 
90°. In the 4-4 shaft the rear four is 90° 
ahead of the front four. In the 2-4-2 shaft 
the central portion of the shaft is advanced 
90° over the front portion and then the rear 
portion is again advanced 90° over the cen- 
tral portion. 

The 2-4-2 construction seems to have 
won most favor with the eight-in-line pro- 
ducers since with it an engine is a bit less 
likely to suffer from vibration. On the other 
hand, the mere fact that the one engine is a 
2-4-2 shaft and the other a 4-4 shaft 
does not mean that the first engine will be 
a quieter engine than the second. Many 
other refinements and manufacturing nice- 
ties enter into this, 
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Careless Use of Starter Damages Flywheel Gear Teeth 








Siena le Q a. pans 














When flywheel teeth are damaged to the extent 
shown in the lower section of the above photo, 
the only remedy is replacement of the gear as 
described below. 


F THE engine responds with a groan and 

grind of tearing gears when you step 
on the starting motor switch, the trouble 
very likely lies with the flywheel ring gear 
whose teeth have been damaged by careless 
use of the starter. This is by no means an 
unusual complaint, especially from the new 
driver, who may not be aware of the fact 
that the starter switch should not be de- 
pressed while the flywheel is in motion. Be- 
sides the damage which may occur to the 
Bendix, serious trouble may be caused with 
the flywheel ring gear. 

In many instances the flywheel ring gear 
is machined on the surface of the flywheel, 
being part of it. In other instances, as in 
the case of the Ford, a separate steel ring 
is provided. Where the ring is steel, the 
teeth are not so easily destroyed. Where 
they are cast iron they are rather easily 
broken or knocked out. 

Sections of new and damaged ring gears 
are shown above. It will be noted that all 
the teeth néar the one in the lower view are 
badly damaged. The original bevel as pro- 
vided on the upper gear has been ground 
away, and in several instances almost all 
of the tooth is gone. The trouble in this 
cease is of long standing. Doubtless the trou- 
ble was started by a careless use of the 
starting switch. 

When ring gears are in bad condition 
they must be replaced. If a steel ring on the 
flywheel, the ring only is replaced; if: part 
of the flywheel, the entire flywheel must be 
replaced unless the owner takes the job 
to a machine shop and has a steel band fitted 
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The first step in replacing the flywheel ring gear 
is to knock off the projecting ends of the brass 
screws holding the magnets and ring gear to 
the flywheel, as shown above. 


to the cast iron flywheel. 

Ford owners can remove the engine from 
the car and then remove the transmission 
cover and crank case in order to get at the 
four screws near the rear main bearing 
which hold the transmission on the crank 
shaft. When these have been removed, the 
transmission may be laid en the bench and 
a chisel used as shown to knock off the 
burrs on the projecting ends of the brass 
screws which hold the magnets and ring 
gear to the flywheel. The next step is re- 
moving the brass screws. With the flywheel 
turned over, the brass screws are screwed 
out. Use a wrench as shown to make certain 
that all of the bolts at the inner end of the 
magnet are tight. The magnets need not be 
removed. 

Next, turn over the flywheel and trans- 
mission and remove the ring gear. The 
illustrations do not show the transmission 
on the flywheel. The transmission need not 
be removed for this operation. 

Place the new ring in position so that the 
screw holes line up with the holes in the 
flywheel, with the beveled portion of the 
teeth towards the rear of the engine. Place 
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Damage Results When Starter is Used with 


in the spools under the magnets, drop 
the new brass screws through the 
magnet clamp and assemble the job. 
When all the screws are drawn tight, 
turn the job over again and use 
a light hammer to burr over or 
rivet the screw ends to prevent 
them working loose. 

The engine may now be re- 
assembled and replaced in the 
car. Care should be taken to 
adjust all nuts and bolts se- 
curely. 











When the brass screws have 
been removed as shown above, 
it is an easy matter to slip off 
the damaged ring gear. 


Special Boards Safeguard Tourists 
OURISTS anticipating a trip through 
country where they may encounter mud 

or deep, loose sand will find the reinforced 

boards illustrated in the drawing below of 
great value in getting out of a bog or sand 
hole. The boards are made of 1-inch oak 
with a number of pieces of angle iron 
screwed to one of the sides. Boards should 
be of the same length as the running boards. 





ANGLE IRONS SCREWED TO OAK BOARDS MAKE HANDY 
b>. EMERGENCY BOARDS 
THEY MAY BE FASTENED WITH THE AID OF 
~ THUMB NUTS AND CARRIED OUT OF THE way 
BENEATH THE RUNNING BOARDS 
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Screws must be drawn 
tight in final assembly of 
the repair job. 
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Car Repainting Suggestions 


N A car with a paint and varnish finish 

the gloss or luster finally gets dull, due 
to the varnish deteriorating. If the finish is 
not badly checked or cracked, the surface 
can be rubbed down with fine sandpaper, 
applying a coat of auto enamel and a finish 
coat of varnish over this. If the coat is 
checked and cracked, it is best to remove 
completely all of the old varnish and paint 
and then prime and build up on a perfectly 
clean surface free from grease and dirt. If 
you have access to a spray gun you can 
apply a nitro-cellulose or lacquer finish, 
but this type of work cannot be done with 
an ordinary brush owing to the rapidity 
with which the solvents evaporate. Lacquer 
can be applied to almost any surface if it 
is free from dirt or rust, which will cause 
it to peel and chip off, 
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This automatic exercise belt won first prize of $25 for Chester M. Sullivan, of Saskatoon, Sask., 
in the final Coo-Coo Contraptions Contest. All the animals except the sorrowful dog seem delighted 
at being able to assist their master in reducing his waistline five or six inches. 


LL good things have to come to an end 

sooner or later, and this issue marks 
the end of Mopern Mecnanics’ popular 
Coo-Coo Contraptions Contest. Ever since 
the first issue of the magazine a year ago, 
these monthly contests for “nut” ideas have 
been a favorite feature with readers, and 
the Coo-Coos have been discontinued only 
because of pressing need for space in which 
to present other great contest features which 
the editors are preparing for you. 

Fifty dollars has been distributed among 
the seven lucky contestants in the final Coo- 
Coo. Contest. First prize of $25 went to 
Chester M. Sullivan of Saskatoon, Saskat- 
chewan, Canada, for his ingenious exercis- 
ing belt, shown in the drawing above. An 
especially attractive feature of his belt is 
that it starts automatically at sunrise. In 
case the morning is rainy there won’t be 
any sun and consequently the belt won’t 
work, but then one doesn’t usually feel like 
exercising on gloomy mornings anyway. 
The parts from which the device is con- 
structed can usually be found around the 
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house, with the possible exception of tor- 
toise and frog. Build one for yourself and 
acquire a sylph-like form within a week. 


Second prize of $10 was awarded Fay 
Hale, 1026 Kirby St., Lake Charles, La. Her 
Coo-Coo Contraption was a mechanism 
which automatically splashed a bottle of 
ink into the face of a teacher when said 
teacher “bawled out” a student unjustifi- 
ably. 

Five prizes of $3 each were distributed as 
follows: William Jotzo, 104 N. Washington 
Ave., Lansing, Mich., for his Gas-Ex- 
tinguishing Machine. Seth Peterson, 
Flasher, N. D., for his contraption for 
Keeping Church Congregations Awake. 
Charles R. Marshall, Shore Road, Westerly, 
R. I., invented a simple Awakening Machine. 
Joe Fornelli, Cherokee, Kan., placed in the 
money with his “Cure for Nighthawks,” an 
apparatus designed to greet a late returning 
husband with a fusillade of rolling pins. 
Harold Johnson, Payette, Idaho, also took 
a prize with a Coo-Coo Baseball Game. 
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400-Mile an Hour Speed Seen for Air Racer 
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Above is an artist’s conception of the “Flying Bullet” seaplane which Lieut. Al Williams will take 


to England for the Schneider cup race. The plane is essentially a huge motor mounted 


on a racing 


fin wing, streamlined to the nth degree. A phantom view of the French plane which won the first 
Schneider cup race in 1913 with a speed of 44.7 miles an hour is also shown. 


OUR hundred miles an hour—six and 

two-third miles a minute—a trip from 
New York to Cleveland in one revolution 
of the hour hand — such is the breath- 
taking speed predicted for Lieut. Al Wil- 
liams’ Flying Bullet seaplane which he will 
carry to England to enter the competition 
for the Schneider International Seaplane 
Trophy. By the time this magazine reaches 
your hands the victor in this premier speed 
event of the aviation world will have been 


decided. 


If Williams wins, his victory will be very 
much a personal triumph, for America has 
no official entry in this international con- 
test. Policies of economy lead government 
officials to refuse to supply funds for send- 
ing an official entrant, although England 
and France and Italy, none of them so rich 
as the United States, are all officially repre- 
sented. Williams has built his plane with 
the backing of several wealthy sportsmen. 

The Flying Bullet is little more than a 
gigantic power plant with tiny wings pro- 
jecting from it. The motor is a i200 horse- 
power Packard X-type of 24 cylinders. It 
can best be visualized by thinking of two 
V-type motors placed tip to tip so that when 
viewed from the front the cylinders, one 
row at each 90 degrees, present the shape of 
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an X. Length of the motor is so great that 
it occupies three-fourths of the length of 
the fuselage, making it necessary for the 
pilot to sit far back in the tail, almost upon 
the rear control surfaces. 


Owing to the tiny size of the cockpit, Wil- 
liams will virtually have to be fitted into 
it with a shoe horn. The rudder of the 
plane is shaped like a shark’s fin, a radical 
departure from conventional models. The 
monoplane wings are very small and very 
thin. A long take-off will be necessary, since 
the plane must gain considerable headway 
before the tiny wings start to lift. 


The Schneider cup race has an interesting 


history. The trophy was first offered in 
1913 by Jacques Schneider, a French sports- 
man, the trophy to be kept in permanent 
possession of the nation which won it three 
times in five successive years. The contest 
was limited to seaplanes. The first race was 
held in 1913, and was won by the French 
pilot Prevost with a speed of 44.7 miles an 
hour. America’s first entry came in 1923, 
when the navy sent a cruiser to England 
and cleaned up everything with three Cur- 
tiss racers. America won again in 1925, but 
in 1926 the Italian entries walked away 
with everything, Major de Bernardi boost- 
ing the speed record to 246 miles an hour. 
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How J am Winnin 


The winner of Modern Mechan- 
ics’ “Win Your Wings” Contest 
here tells, in this modern adventure 
tale, his experiences as a student 
flyer at Gene Shank’s Robbinsdale 
Airport. A guest of the magazine 
while he receives his ten-hour prize 
course, Fred Resico will write 
monthly of his experiences in win- 
ning his wings. 

Follow Fred’s stories of his ex- 
periences in the air! You'll get the 
feel of the first takeoff, the feel of 
the sky sliding which thrills every 
beginner, and the unforgettable 
experience of the first solo! 


NG 


Gene Shank welcomes Fred at the field. 





Chapter I~ Kiwi “Days 


ELL, I’m one of the Hangar Gang 

now, and I’m winning my wings un- 
der Gene Shank’s tutelage at his Robbins- 
dale Airport. It’s great! 

Of course, if you have followed Mopern 
Mecuanics “Win Your Wings” contest you 
know that I have been chosen the lucky 
winner of the ten hour flying course which 
Mopern Mecuanics offered for the best 
letter on “what I like best in a magazine 
of modern mechanics.” You can hardly 
realize how overwhelmed I felt the day I 
was informed at my home at Mt. Clemens, 
Mich., to pack my duds and hike for 
Robbinsdale on the adventure which now 
has me banging away at a typewriter in the 
shade of the hangar on the Robbinsdale 
“tarmac” as the boys here call it, giving 
an account of my first lesson in the air. 
Incidentally, it was my first airplane ride. 

This morning Gene took me up for an- 
other round at the first lesson. 

Before we took off Gene explained to me 
the method by which an airplane is con- 
trolled. Of course, I was familiar with the 
book side of the flying game—who isn’t 
these days? He went over the way in 
which ailerons bank the plane, how the 
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flippers elevate the nose for a climb by 
pulling back on the stick, and how you 
dive by shoving the stick forward. 

Gene impressed me with one point in 
particular. 

“The most important thing you have to 
think of if anything goes wrong,” he said 
in his slow friendly voice, “is to keep up 
your flying speed. You can’t turn, bank, 
or control your plane if you don’t keep a 
stream of air playing over the surfaces. 
Just keep that point in mind.” 

He further explained that if I wanted to 
bank the ship to the left that the move- 
ment of the stick was instinctive. He went 
further into this as Andy Cramer, a 
mechanic, got the plane warmed up as we 
adjusted our goggles and helmets. 

Before getting into the cockpit Gene gave 
me a preliminary ground lesson on_ the 
working of the mechanical hook-ups of the 
flippers and the rest. 

“If you want to go up,” he said, “pull 
the stick toward you; if you want to go 
down, push it away from you. If a wing 
goes down, push the stick the opposite way 
like you were prying the wing up. In fly- 
ing level keep the horizon coming over the 
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Gene points out how tail group controls direction. 


nose of the ship and keep the wings on a 


level with the horizon.” 


After this little lesson we settled ourselves 
in the cockpit and taxied to the far end of 
the field where Gene brought the ship 


around into the wind and 
stopped and turned to me 
and said, “When I jerk 
my thumb back, that 
means take the controls 
and when I shake the 
stick hard, that means let 
go. Are you all ready?” 

“All ready,” I an- 
swered, 

The motor roared, the 
tail came up, and we were 
rushing over the ground. 
Soon we were in the air. 
The sensation was al- 
together different from 
what I had supposed it 
would be. The ground 
below did not seem to be 
moving and there was no 
sensation of speed such 
as one has in an auto- 
mobile, 

About the time I was 
beginning to enjoy it, 
Gene jerked his thumb 
backwards at me and 


by FRED RESICO, JR. 


Winner of Modern Mechanics’ 
“Win Your Wings” Contest 
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to happen. 


dropped almost out of sight. 
stick the opposite way. 








Fred Resico, Jr. Gene Shank 

Meet Fred Resico, Jr., winner 
of Modern Mechanics’ “Win 
Your Wings” contest! Meet the 
pilot who is instructing him while 
he is our guest— Pilot Gene 
Shank, holder of a long string 
of aviation records. Up until the 
time he met Gene Shank, Fred 
had never been up. Imagine the 
surprise he got when he was given 
the controls the first time he 
ever had a ride! Each month 
Fred will record his experiences 
as a fledgling pilot, and will give 
his idea of the proper plan of 
action for the young pilot to 
follow in guiding his own future. 
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Fred is shown how the stick is held on takeoffs. 


I took hold of the stick and put my 
feet on the rudder bar. 
Then all of a sudden a wing 


Nothing seemed 
I pushed the 


The other 
wing went down. All 
this time Gene _ was 
motioning me to get the 
plane down on the hori- 
zon. I pushed the stick 
forward and we began 
rushing for the ground. 
I pulled back a little and 
we were level again. This 
kept up for about ten 
minutes, then Gene took 
over the controls and 
spiraled down to the 
field. He made a _ per- 
fect three point landing 
—the kind that all of us 
at the field envy so and 
which are so hard to 
make. 

That ended my first 
lesson, and my first air- 
plane ride. Boy! It was 
great while it lasted. 


The second time up 
was a repetition of the 
first, only it was not quite 
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Too far! 





so hard this time. I was told to head for a 
town about five miles away. I didn’t know 
where it was so I headed in the general 
direction I thought it was but it seems I 
didn’t keep on the course anyway. I wobbled 
around some more and felt it was all Greek 
to me, 


On the way back to the airport, Gene 
signalled for me to let go the controls. He 
throttled the motor and turning in his seat 
asked me if I had my safety belt fastened. 
I made plenty good and sure! 

“All right,” he said, “we'll do a loop!” 
Just like that—and me unprepared for any 
such surprise. 


Well, I grabbed the safety belt and hung 
on. The ship went down into a gentle 
dive, gaining speed, then the nose began to 
come up, up, up until we were looking into 
a blank sky. Then the engine of the ship 
seemed to be falling in my face and I got 
a view of the ground upside down. Next 
thing I knew we were levelling out of the 





loop. Great stuff! I wouldn’t mind an. 
other one of those! 

Then I flew straight some more, or tried 
to. It wobbled pretty bad because I was 
hard on the controls. 

Finally I decided to let the ship fly itself 
for a minute, and right then I learned one 
thing that every airman gets to know of 
sooner or later. 

That is this: The ship tries to fly herself 
and will do a better job than the pilot can. 
Really his place is to correct deviations 
from the course, at least on straight flying. 
I had been overcontrolling. Overcontrol- 
ling is the beginner’s biggest sin—it seems 
as though nine out of ten are guilty. They 
have been used to having an auto answer 
the minute a motion of the wheel is made. 
Planes take their time. Already I was be- 
ginning to learn. 

Suddenly Gene took the stick away. He 
held up his wrist watch and I could see 
that nearly a half hour had jumped by. 
Time goes quicker in the air than I ever 
saw it march before. 

“Everything all right?” he called. | 
looked at the instruments. The ship had 
recovered from its slightly wobbly course 
and was banging along like an Elgin watch 
under the practised touch of the skilled 
pilot. A twitch here, and nudge there,— 
that was all that seemed to be needed. 

I looked at the instruments. All was 
fine. Oil right, motor sounding nicely and 
holding her revolutions, water not too 


warm. I nodded and called “Okay.” 

















Andy Cramer, the Airport grease monkey who nurses the ships like a mother and keeps them in 
good health, shows Fred how the motor should be started. The prop is grasped halfway out, all 
the weight possible taken off the ground and thrown. into the swing. Be sure to jump clear! 
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Gene Shank Points Out How the Airplane Is Controlled While Flying 
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Gene, popular Modern Mechanics pilot, shows Fred how the controls of an airplane are hooked 
up. The action of the flippers, ailerons and rudder of a modern plane can be clearly seen. 


Then, to instill confidence in the kiwi 
he was carrying in the back seat, Gene put 
me through about everything in the book, 
as the saying has it. 

We banked steeply, pulled ourselves over 
into a perfect loop, and when Gene cut the 
gun I was surprised to find the field right 
below us. I hadn’t thought to wonder 
where we were going! Another thing to 
keep in mind. 


With a perfect spiral, in which we seemed , 


to be going down the inside of some big 
circular stairway at a crushing speed, Gene 
pulled the ship out at about two hundred 
feet and cut the motor. We glided into the 
field against the wind, and the ship floated 
to a perfect three point landing. 


Gene pulled a stunt—at least I thought 
it was a stunt, but later learned it is com- 
mon practice among skilled flyers—of side 
slipping to kill altitude and air speed. As 
we swooped down toward the field, I no- 
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ticed that the plane headed right for a cer- 
tain spot in the field and that there was no 
drift. Then Gene kicked the rudder to 
one side and held the wing up while the 
ship slid sideways. It lost altitude at a 
fast rate. Next thing we had landed. 

Now all this has been but an hour or so 
ago, and my head is still humming with the 
first lesson. I'll be getting a little time 
every day until I have built up my ten 
hours. Weather seems to be good to the 
men at the Robbinsdale Airport, and it 
looks as though I am soon going to have 
another lesson to report. 


Gene says that we'll be doing turns and 
banks and other straight air work pretty 
quick, and until then I'll be digesting the 
facts I gleaned on my first lesson, trying to 
make the rest of my kiwi days count for 
something. 

I'll have another message for you next 
month. So long! 
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ACCESSABILITY. COMPLETE 
IN FRONT ENO 





STRAIGHT FRAME - 


Auburn’s new front-drive 
cat promises to transform 
the automobile industry! 








ciples of design which modern 
car manufacturers have relig- 
iously followed. 


As a result, the automobile 
world is in a turmoil over the 
early success of the new car. The 








HE first major change in American 
motor car designs since the introduc- 
tion and adoption of four-wheel brakes has 
heen accomplished on an extensive produc- 
tion scale by the Auburn Automobile Com- 
“rage a. 2n 
pany in its new “Cord” car, named after 
Auburn’s president, E. L. Cord. 


After considerable experimenting with 
the front-wheel drive during the past few 
years on American race tracks, Auburn en- 
gineers have perfected a pleasure car for 
everyday use that is upsetting the basic prin- 


automobile-buying public is in- 
volved in discussions of the advantages and 
disadvantages of a front-wheel drive. The 
most important features of each type are 
being enumerated and explained. Feasible 
as the principles sound, motorists are still 
a bit wary of departing from the old rear- 
driven make which they have become accus- 





4 
Two universal | SAL 
joints on each 
side of the 
driving axle 
give the effect 
of going straight 
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The Cord 
power plant 
is a complete 
unit includ- 
ing differen- 
tial, brakes, 
transmission. 
clutch, b at- 
tery and Ly- 
coming 
straight-eight 
motor. 
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¢ Cront Drive’ Design 





LOSS OF WHEEL 
WILL LOWER 
FRAME ONLY 
44 INCHES 











fa 
CROSS 
tomed to through many The structure of the SECTION 
. ’ car’s frame at right of- TRUSS 

years of service. They must fer, a striking resem- 


necessaril y go through a blance to a bridge strut. 
period of education along this unusual feature in, the 
i a 
line, and the successful adop- Slowaet commmn, G0 can 


. "BRIDGE FRAME 
tion of front-wheel brakes has _ be driven without injury. ii 


Its strength affords an FRONT 


paved the way to shortening 

this period. Experts are expressing opinions 
that this form of drive will, without doubt, 
be used almost exclusively in the United 
States within the next few years. 

The new car includes some striking fea- 
tures. Its low structure allows tremendous 
speed around corners without fear of turn- 
ing over. The low-hung body also provides 
more comfort for passengers of the rear 











seat, which is on the same level as the front. 

Each wheel is independently sprung. The 
“bridge” frame of the car is so constructed 
that the body would drop only one and one- 
quarter inches if one wheel were completely 
lost from the axle! Gears are shifted in the 
usual manner by a knob attached to a slid- 
ing rod extending from the dashboard. The 
hand-brake is well forward. 





“PUSHER” 


a a wae c . 


LID 


’ PLANE PUSHED FORWARD 
BY PROPELLER IN REAR 
IS DIFFICULT TO GUIDE 





“TRACTOR” 
ALL CONTROLS IN REAR 


SHIP PULLED BY FRONT PROPELLER 
HANDLES AND OPERATES MORE EFFICIENTLY 








Comparison above shows difference in control of an object when pushed and pulled. The early 
plane is now a relic and is replaced by the modern and more efficient tractor type shown at right. 
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(5ACOMA to “SOKIO in 


NE of the longest non-stop overseas 

flights ever contemplated will cover 
most of its course within sight of land! 
Lieut. Harold A. Bromley plans to take off 
on a 4750-mile non-stop flight from Tacoma, 
Washington, to Tokio, Japan, following a 
route which will take him along the coast 
of Alaska, past the Aleutian islands which 
string out from the tip of the Alaskan 
peninsula, and so on past the Siberian coast 
to the Japanese islands. 


Despite the fact that the flight will be 
1000 miles longer than Lindbergh’s crossing 
of the Atlantic, the project is not so dan- 
gerous as might be supposed at first glance. 
The chief danger which besets ocean flyers 
is that of a forced landing on the water 
with but a very slender chance of being 
picked up befere the waterlogged plane 
sinks. Along Lieut. Bromley’s Tokio route, 


however, there will be almost continuous 
opportunities to land on solid ground if a 
faltering motor gives warning that it is 
about to cease functioning. The hazards to 
be run are by no means inconsiderable, 
however, for the country is bleak and in- 
hospitable and smooth landing fields are 
not to be expected. 


Lieut. Bromley damaged his plane in an 
attempted take-off last July, but expects to 
have his ship in shape to make the attempt 
again about the time these words are being 
read. 

“It is wind and fog which I fear the 
most,” Lieut. Bromley explained to an inter- 
viewer. “But I am amply prepared to com- 
bat these menaces. My instruments, par- 


ticularly my three compasses, will enable 
me to fly blindly in a fog.” 
A specially built Lockheed plane will be 











Owing to the heavy weight of Lieut. Bromley’s loaded plane, a special starting ramp has been 
built as shown above. The tail will be tied down with a rope, the motor will be gunned, and when 
the rope is cut apart the plane will travel down the ramp at terrific speed. Insert shows Lieut. 
Bromley inspecting the sextant he will use. 
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a NON-STOP FLIGHT 
sete 











Indicating the care ex- 
pended on grooming 
planes especially built 
for long distance flights, 
the above photo shows 
the $25,000 plane in 
which Lieut. Harold 
Bromley will attempt a 
Tacoma to Tokio flight 
being carefully checked 
for balance. Wheels and 
tail skid are resting on 
scales which check the 
balance of weight. Map 
shows route Lieut. Brom- 
ley will follow. 








used in the attempt. It resembles the stand- 
ard Lockheed in appearance, except that it 
is of low wing design. This feature is to make 
easier a take-off under heavy load, the low 
wing having a tendency to “compress” the 
air between itself and the ground so that 
it lifts more quickly. The pilot’s cockpit is 
placed far back in the tail of the plane, the 
forward part of the fuselage containing the 
heavy gasoline tanks. A 425 horsepower 
Wasp motor is used. 


To take off with this heavy load the tail 
of the plane will be tied down on its special 
starting ramp with a rope running over a 
chopping block. When the motor is revved 
up to its full speed and the rope cut, the 
plane will hurl down the ramp at terrific 
speed. Lieut. Bromley and his Wasp-motored 
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Motor Police Test Trucks’ Weight With Portable Scales 





i, ORDER to conform with 
the California motor vehicle 
law, which sets a maximum 
weight for each wheel of a 
truck traveling on state high- 
ways, members of the Los 
Angeles county motor patrol 
have adopted this means shown 
at left of testing trucks suspect- 
ed of overloading. Four scales, 
each capable of weighing 15.,- 
000 pounds, are carried in the 
side car of a motorcycle police- 
man’s machine. When a truck 
that looks like it might be vio- 








ONE METER 
PLACED UNDER 
EACH WHEEL 


lating the weight law appears 
on a restricted street, the policeman merely stops it and requests 
that its weight be taken. A scale is placed under each wheel, 
and if the total surpasses the maximum named in the state 
law, the driver and company for whom he is working draw a 
fine. There is no argument, and the time required to weigh the 
truck is negligible. The law prohibiting heavily-loaded trucks 
from driving on state highways was passed as a result of the 
damage done by such vehicles to road surfaces. Other counties 
in California are equipping their motorcycle policemen with 


portable scales. 


in itself. 











box. 


Stunting Leads to Near Tragedy 
IR stunting almost resulted in a disas- 
trous tragedy in London recently when 

several thousand spectators had an unex- 
pected thrill at the Royal Aero Club’s gar- 
den party at Hendon airdrome. A pilot, 
doing a series of tricks in a D-H Moth, got 
into a dificult upward spin when his motor 
stopped. The plane fluttered for a second, 
then headed straight for the clubhouse roof 
which was crowded with persons watching 
the maneuvers. About 20 feet from the 
throng, the motor started again and the 
plane swooped up as the people gasped for 
breath. The incident clearly illustrates the 
reason stunting and low-flying over crowded 
areas is banned in the United States. Had 
not the pilot been able to gain control of his 
plane exactly when he did, a gruesome acci- 
dent would probably have resulted, and 
aviation would have been given an unde- 
served “black eye.” 
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A Complete Advertisement with Every Light 


ACH of the novel matches shown below is an advertisement 
They are manufactured with flat surfaces so that 
printing may be placed on them as well as on the outside of the 
No more wood is required than for the circular type. Cut 


thick enough so that they will not break 
easily, they fit uniformly in a box. The 
heads are narrowed for the sulphur prepara- 
tion which ignites the stem when scratched. 





ADVERTISING 


SIDE yew, 











Flat-surfaced matches allow printing on each one. 
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WONDERFUL SPORT! 


WING into the comforta- 
ble saddle of this motor- 
cycle—let its quiet, power- 
ful motor whisk you over 
hills and down beckoning 
roads—feel its eager response to 
throttle and brakes, the perfect 
balance of its low riding position, 
the restful comfort of its spring- 
ing and its big, 4-inch balloon 
( 6) tires. What a motorcycle! 


Important Motorcycling is the Sport of a 
improvements Thousand Thrills — and you en- 


EE or meine . ' , 
Srvereengh tome < joy it at its best with this latest 
center rims—4” balloon 45” Twin. Wonderful perform- 


tires. Improved clutch— 


long lived—velvety op- ance, and running costs ridicu- 


ion. ing- head ¥ 
ie at me ay lously low—barely 2¢ per mile! 


matic increase of —_ 
ator output. Lowere 
Pr a goed See the 1930 models at your 
local dealer's. Ask about his 


Pay-As-You-Ride Plan. 


TARLEY-[)AVIDSON 


Mail the Cou on HARLEY-DAVIDSON MOTOR CO., Dept. M.M., Milwaukee, Wis. 
— for literature show- Interested in your motorcycles. Send literature. 


ing all our 1930 mod- N 
els, Singles, Twins, = 


and Sidecars. Address. 
My age is [1] 12-15 years [J] 16-19 years [] 20-30 years [] 31 years and up. Check your age group. fl 
———E—EEEE | 
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proper 
time and peeling off a genuine bill 
or two from the outside of the roll, 
ect created will be found to 
pe desired. Prices, 
postpaid: 40 Bills 20c, 120 for 50c, 
or $3.50 thousand postpaid. 


MAGIC NOSE FLUTE 


The Magic Nose Flute, or Ho- 
_ 





mn 
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or any other » inetrumeat, 
ie as charming as it ie surprising. 
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Boys! 


BOYS! Boys! 


Throw Your Voice 


Into a trunk, under the bed, under a table, back of 
the door, into a desk at school, or anywhere. You get 
lots of fun fooling the teacher, policemen, peddlers, and 
surprise and fool all your friends besides. 


THE VENTRILO 


is a little instrument that fits in the mouth out of sight. 


Cannot be detected. 


It is used in connection with the 


above, and with the aid of this wonderful DOUBLE 


THROAT, or VENTRILO, you can imitate many kinds of birds, animals, etc. 


Remember 


you get everything for ONLY TEN CENTS—a booklet giving you full instructions how 
to become a ventriloquist and throw your voice, the Double Throat, or Ventrilo, and our 


big bid page catalo 


of novelties, tricks, puzzles, masks, books, etc., 


SENT POSTPAID TO ANY! ADDRESS FOR ONLY LO cents 





By the world’s 
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KEYLESS COMBINATION LOCK 


These clever Locks cannot be opened unless 
you know the combination. Each Lock has 
a different combination, the secret of which 
we send with the Lock. No key is 
simply arrange the aes in the proper order 
and the Lock opens. or your locker, Mevels. 
tool chest, mail box, thousands of uses. 
strong lock, wei ghing about 4 ounces, that vil 
baffle the attempts of all unacquainted with 
the secret combination to open it. Be with 
secret and full opt. 912. Onl stpd. 
N SMITH & CO., RACINE, WIS. 


. Fire Eater Saat ROSE 


A great trick by 
which you can ap- 
breathe 
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The “Little Giant’? Typewriter 
. A First Class Writing 
Machine For $1.50 
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HIGHEST PAID 
MEN wt the 


Shop 
Wi: LDING is 


_ ing an increas- 
in 


important part 
dhe cousteustion of 
20 hours of lectures and classroom planes. 
work embracing At Con- F 
struction, Government Require- Sennen 90% 
; aye of the airplane manu- 
facturers today have adopted welded steel con- 
struction. ith the trend in design and 
construction of planes toward the all-metal type 
and the all-steel cantilever wing, the demand 
for experienced aircraft welders is constantly 
increasing. 


In a few months without any previous exper- 
ience, under the personal supervision of our 
skilled, practical instructors, you can learn a 
trade that is in big demand, a trade that will en- 
able you to break into aviation and earn fine 
wages while preparing yourself for an executive 
position. 
Thousands of ex jenced welders will be meeded if the esti- 
mated number of planes are to be built in 1930. Factory em- 
loyees must understand oxy-acetylene welding to be in line 
= a to Department Heads, Factory Superintendents, 
on Managers. 
Get in on the ground 
floor and grow with 


The coupon below will 
bring you information 
that will convince you 
of the golden oppor- 
tunities awaiting men 
whe know aircraft 


You should 14 pours of actual shop work including the 


mail it now. repair and building of planes. 


(Ihe NATIONAL 


AIRCRAFT WELDING 
SCHOOL 


The National Aircraft Welding School 
324 West 6th Street Traffic Way, Dept. 13 
Kansas City, Mo. 

Send me, without obligation, information 
concerning your School, the bilities open 
to your qpeianten and your Placement Service. 
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Lifting the Curtain on 
Houdini’s Tricks 
(Continued from page 41) 
back of the chair and it was joined to the 
piece under the rug when the chair was 
placed in position. While Mrs. Houdini was 
being “placed in a trance” the tubing in 
the back of the chair was attached to 
another extension under her hair which was 
attached to an ear-piece over which her 


locks were combed. 

The table on which the questions were 
written had an innocent-appearing oil cloth 
top. Beneath that oil cloth was highly sen- 
sitive carbon paper which transferred a 
copy of the spectator’s note to a roll of 
white paper below which was reeled up 
four inches at a time at regular intervals 
by a clockwork device secreted inside the 
table and turning so silently and gently that 
its presence was never suspected. Once the 
audience was inside, the table was taken 
behind stage, the questions that were legible 
and not scribbled over each other, as was 
sometimes the case, were always sufficient 
in number to fill the bill. When they were 
asked verbatim through the speaking tube, 
the lady in the trance could let her con- 
science be her guide in the matter of 
“answering” them. 

Repeated visits to the same communities 
over a period of years of course necessi- 
tated complete changes or decided varia- 
tions of Houdini’s stunts. 

The so-called mind reading act always 
went over well and the idea could not be 
shelved. How could it be done in a way 
that would be even more bewildering? 
Houdini at last hit upon an idea and it was 
my privilege to manufacture according to 
his idea, the trick device which enabled him 
to put over his deception. 

In this instance, members of the audience 
were not required to write their notes in 
the theater. They might indite them at 
home, seal them securely in envelopes and 
bring them to the theater. Houdini would 
pass down the aisles and collect them in a 
large basket. Then he would walk to the 
stage, turn the basket upside down over an 
open fire, and when the dozens of letters 
contained therein had turned to ashes before 
the eyes of the audience, Mrs. Houdini, hav- 
ing been placed in a “trance” would read 
the questions and supply the answers as the 


m- 
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GREAT NEWS 


If You Want a Real Pay Job 


A New Easy Method Doubles The Earning 
Possibilities For Ambitious Men In This 
Great Field. Now —Right At Home—You 
Can Receive College Training In Drafting— 
From An Old Established College Known 
and Recognized Throughout The World— 
Chicago Tech. Yet The Cost Is Only A 
Fraction Of Ordinary College Training. 


Chicago Tech Now Brings 
College Training 
in Drafting To You--At Home 


ERE’S great news for every wide-awake man who 

wants to get into a big-money drafting job! An 
easy, practical home-study method has been developed 
which enables you to get the famous College-Training- 
In-Drafting as taught at Chicago Technical College— 
without leaving your home. This is the kind of train- 
ing that employers are looking for in the men they 
hire. Training from a school that has real prestig 
wherever you go. Now you, too, can master sociendeadl 
drafting in your spare time and quickly prepare your- 
self for a position paying $5,000 to$7,000a yearand more! 


New Easy Practice Method 


Realizing that many ambitious men cannot afford 
to go to college, this famous school, noted for its 
plain, practical, easily-mastered instruction, has 
worked out a plan whereby everyone can get actual 
College Drafting Training at home. As a result the 
top-notch jobs of this profitable profession are now 
within your easy reach. Think of it! The same fine 
drawing outfits, the same simple lessons and the same 
practical training as prepared and taught at the college! 


a na 
Fascinating--Simple as A. B. C. 
It’s just like playing a fascinating game. No hard text- 
books—no involved problems to solve. This astonishing new 

urse is so different from ordinary ‘‘schooling’’ and so easy 
to master that you will be surprised and delighted with 
your progress. 


Drawing Outfits FREE of Extra Cost 


A full set of fine drawing instruments in handsome 
pocket case, special drawing table and valuable draw- 
ing outfit are included without extra cost You are 
furnished with everything necessary to big-pay training. 


Don’t Delay--Act Now! 

If you are sincere in your desire to get out of the 
rut and step into a high-salaried drafting position, 
investigate this new home-study method at once. The 
coupon brings free trial lesson and full details that 
will prove to you that here is just the certificated 
training you want. Mail it now—no obligation. 


CHICAGO TECHNICAL 
COLLEGE 


Dept. N-262, Home Study Division 
118 E. 26th St. Chicago, II. 


If you live nearby, visit the Col- 
lege. See how we train Drafts- 
men for Big Pay Jobs. More 
than 1000 attend every year. 





FREE 


Sample Lesson 
and Book 


If the news of this wonder- 
ful home study College-Train- 
ing-In-Drafting sounds too 
good to be true, mail the cou- 
pon below for free trial lesson 
ind interesting literature. Con- 
vince yourself of the merits 
of this approved training that 
will prepare you for a top- 
notch drafting job in a short 
time. No obligation—so act 
at once, 





Chicago Technical 


Dept: N-262, Home Study Division, 
118 E. 26th St., Chicago, ti! 

Please send me at once the sample lesson and 
complete facts about your new system that en- 
ables men to master College Drafting Training 
at home just as you teach it at College in 
Chicago. This does not obligate me in any way. 


Address 

Town 

Age.. ... Occupation ee ees 
( ) Check here only if you prefer to come to Chicago 
for our short course in Drafting at Chicago Tech. Oppor- 
tunities to earn while learning. 
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Lifting the Curtain on 
Houdini’s Tricks 


“spirit” moved her. This time, perhaps, in- 
stead of sitting on a chair equipped with a 
speaking tube she would walk about on the 
inevitable rug in the center of the stage. 

It must be remembered Houdini never 
touched the letters from the time they were 
placed in the basket until its contents were 
dumped in the fire. How then was the trick 
worked ? 

After a number of letters had been 
dropped ‘in the basket, Houdini would lift 
it naturally above someone’s head as he 
passed into another aisle. No one of course 
noticed that as he did so, he pressed a 
hidden spring and what appeared to be a 
side of the basket fell down and formed 
a false bottom. Between this false bottom as 
it stood on edge and the real side were a 
number of “phoney” envelopes. These now 
covered the false bottom well and all of the 
genuine letters collected thereafter went 
with them into the flames. The ones that 
were “answered” were those hidden by the 
false bottom. 

After Houdini “emptied” the basket over 
the fire, he held it up to convince the au- 
dience it contained nothing, then tossed it 
carelessly into the wings. 

The assistant there opened the notes and 
read them to Mrs. Houdini through a min- 
iature telephone. Wires led from the mouth- 
piece of the offstage confederate to a sensi- 
tized copper plate beneath the rug. From 
Mrs. Houdini’s heel extended a sharp nail 
long enough to pierce the rug and form con- 
tact with the plate. The nail in her heel 
was attached to a wire leading up under 
Mrs. Houdini’s clothing and connected with 
a telephone receiver hidden by her hair. 

That trick knocked the curious for a row 
of interrogation and exclamation marks. 
None of those whose letters were placed in 
the basket during the latter part of the col- 
lection apparently were made suspicious by 
the fact that their questions were not among 
those answered by Mrs. Houdini. 

None of Houdini’s stage stunts ever 
caused more wonder than his escape from 
the Chinese water torture cell. This was an 
improvement on its predecessor, the escape 
from a milkcan filled with water, and in 
some instances, when a creamery was willing 
to pay for the advertising, with real milk. 
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CHECK-WRITER 
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on the Market! 

A real, honest-to-goodness Check Writes at a price 
no higher than a good fountain pen. Does work 
equal to a $60 machine. Protects any check so com- 
pletely as to defy the efforts of the most cunning 
check-raiser. Prints and cuts exact amount in acid-proof 
ink. Self-inking. Automatic feed. Guaranteed five years. 
Sells at a low price, yet nets a profit several times as large 
as most articles sold by agents. A good demonstration means 
a sale—and it takes only a few seconds to demonstrate. 
Permanent, dignified position with immediate earnings and 
brilliant future. Some of our agents are making as much as 
bank presidents. Let us show you how you can get into 
this fascinating profession and sell an Arnold Check Writer 
to every man and woman in your vicinity who has a check- 
ing account—individuals as well as business men. 





Territories 
Are Going 

Fast! Write 
at Once! 


Prize Contest! 
Enroll Now! 


Join the Arnold sales force and get in on 
Prize Contest which will bring you big 
prizes in cash and merchandise. Open to 
agents i~ all territories. Even part- -time sales- 
men can make big extra-money! 


GET INTO THE 
“HIGH-INCOME”’ CLASS! 
Don’t be satisfied with a meagre income! You can 
make $5 or more an hour as an Arnold man. Send 
coupon today for SPECIAL OFFER on Demonstra- 
tor and complete details of our attractive plan which 
enables you to make a day’s pay in an hour a day. 


Arnold Check Writer Co., Inc. 
695 E. Taylor St. Flint, Mich. 
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money. YOU CAN DOIT. 
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American School 
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Lifting the Curtain on 
Houdini’s Tricks 


As the secret in both instances was the same 
and the “Chinese water torture” stunt more 
spectacular, I shall refer only to the latter, 

When Houdini started to put on his 
“Chinese water torture” act, the audience 
beheld a glass tank about four feet square 
and five feet eight inches high, the sides of 
which were flanked on the interior with a 
grating of iron bars running parallel to 
the top. 

A heavy metal lid which overlapped the 
glass sides for three inches when closed fit- 
ted snugly against the metal frame which 
reinforced the tank. To lock the lid, hasps 
from the top of the metal framework were 
hinged over staples extending from the 
sides of the lid and padlocks inserted. 

Mr. Houdini makes his appearance in a 
natty bathing suit and, as usual, calls for 
a committee to demonstrate that no decep- 
tion is to be practiced. A hose is brought 
in and the receptacle filled with water. The 
ponderous lid is fitted about Houdini’s 
ankles, his bare feet sticking through the 
top. Ropes are attached to the lid and 
Houdini is hoisted upside down and kept 
dangling for a moment above the water 
while handcuffs are snapped on his wrists. 
Gasps from the audience. 


Members of the committee stand about 
with padlocks they or other spectators have 
brought for the purpose. They must be 
ready to act quickly, for it is evident no 
time can be wasted once Houdini is upside 
down in the “torture cell.” Splash! The 
escape-king drops, his head almost hitting 
the bottom of the tank. Padlocks are 
snapped on quickly, for the magician’s uni- 
formed attendants see to it that no precious 
moments are frittered away. 


A screen is drawn about the entombed 
man. The theater is as silent as the tomb. 


Most mouths are popped open. There is 
almost as little breathing outside the tank 
as in. It seems like a long wait. But it is 
only two or three minutes—and it could 
have been less had Houdini so desired. 
Here he comes, dripping wet but serene. 
The screen ds drawn aside. There is the 
tank covered, padlocked and with very little 
water missing. By this time, the vaudeville 
fans are so amazed they would not be sur- 
we 
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AVIATION NEEDS MEN 


et I nto 
Aviation 


Quickly Train at 
Home for 


BIG PAY 


Aviation is calling for men— 
trained men—within the next few 
months. Mechanics, Pilots, Design- 
ers, Riggers, Motor Experts, Assem- 
blers, Airport Managers, Traffic 
Managers, Salesmen are needed. A 
recent survey shows the supply of 
trained and experienced men is 
rapidly being used up. This simply 
means that the industry is growing faster than men can be 
trained—AND SALARIES WILL GROW WITH IT! 
A new book, “Aviation—Its Opportunities for You”— 
sent FREE—tells you how to get started; the money you 
can hope to earn; how to get the training that will bring 
you the job you want. 
This interesting book tells you also about a remarkable 
new method of Home Study Training—at LOW COST— 
that takes you from the very beginning of 


Aviation and guides you right up to the Free 


point where your practical experience be- 

gins. Then, if you want to fly, arranges Book 

flying instruction at special reduced rates. 
Heed the call of Aviation for trained 

men. Prepare yourself now, while the 

Big Pay Jobs are looking for you. Mail 

coupon today for this free book. It out- 

lines a plan that has helped many 

ambitious men get started in the 

aviation industry, with the least ex 

pense and time. You will also re 

ceive details of our Free Scholar- 

ship Certificate for flying instruc- 

tions and 14 other money making 

features of the N. A. T. Plan. 


MAIL COUPON 


Aviation Book FREE 


NATIONAL AVIATION TRAINING ; 

Pioneer Home Study Course in Aeronautics 

Dept. 91, 1031 So. Broadway, Los Angeles, Cal. 
Please send me free copy of ‘‘Aviation—Its Opportunities for You.”’ 
Also details of your Home Study Course in Aviation, your FREE 
Scholarship Certificate for flying instructions and 14 other money 
making features. 
Name .. 
Address 


City 











Lifting the Curtain on 
Houdini’s Tricks 


prised if the magician, like the three of the 
Biblical lore, should appear without 4 
blister after a sojourn in a fiery furnace, 


Houdini had trained himself until he had 
the lung capacity of a pearl diver. The 
handcuffs he used in the torture chamber 
were his own. One twist disposed of them, 
The bars which apparently made his prison 
secure, were a genuine asset. Without them, 
it would have been impossible to escape. 
All he needed to do was to take hold of 
them and force himself upward hand under 
hand with the cover of the tank hanging 
from his feet. 


The staples which extended out from the 
edges of the lid did not go through the tank, 
although there were dummy rivets on the 
inside to indicate that they did. As the 
padlocks were being snapped in place, one 
of Houdini’s assistants turned a_ secret 
eccentric bolt, flat on one side, releasing the 
top from the metal band which formed the 
edges of the lid and leaving padlocks and 
staples in the same position they were when 
the screen was thrown about the magician. 
Having crawfished up out of the water, all 
Houdini needed to do was twist his feet out 
of the top of the cover, place it back inside 
of the metal band and give the eccentric 
bolt a twist. The tank was then ready for 
inspection with no danger of discovery that 
the cover was really in two pieces. 

(In the next installment of this fascinating 
article, Mr. Adams will explain Houdini’s meth- 
od of escaping from a rope bound trunk and 
will tell how he performed his mystifying feat 
of disappearing through a brick wall—a stunt 
which has never before been truthfully ex- 


plained to the public. Reserve your copy of the 
November Modern Mechanics on sale Oct. First.) 
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Was 
Stumped’ 


“He WAS trying to figure out a way to 
speed up the machines. I could see he 
was stumped and I asked him if he would 
let me try my hand at it. 

““Go ahead,’ he said, ‘but I don’t 
believe you can help much. Looks like 
an outside job to me.’ 

‘So I started right in and pretty soon 
I had the whole thing worked out. The 
boss was watching me and I could see 
he was surprised. 

“How did you learn all that?’ he 
osked in that quiet way of his. And then 
I told him I’d been studying at home 
nights through the International Corre- 
spondence Schools. 

“He didn’t say anything more and I 
thought he had forgotten all about it 
until he called me in his office a few weeks 
later and said he was going to make me 
foreman and increase my salary $75 a 
month. 

“Keep on studying,’ he told me, ‘and 
you'll get another promotion soon. You 
can’t beat those International Corre- 
spondence Schools text-books for good, 
sound, practical knowledge.’ ” 


That’s a true story of what spare-time study 
has done for just one man. There are thou- 
sands of others. Why don’t you take up a 
home-study ccurse with the International 
Correspondence Schools and prepare yourself 
to earn more money? At least get the facts. 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
Box 2320-B, Scranton, Penna. 

Without cost or obligation, please send me a copy of your book- 
let, “Who Wins and Why,” and full particulars about the subject 
before which I have marked X in the list below; 

BUSINESS TRAINING COURSES 
() Business Management Salesmanship 
Cj) Industrial Management Advertising 
() Personnel Management Business Correspondence 
LJ Traffic Management Show Card and Sign Lettering 
LjAccounting and C. P. A. Stenography and Typing 
Coaching J English Civil Service 
(Cost Accounting L} Railway Mail Clerk 
L) Bookkeeping Common School Subjects 
(] Secretarial Work High School Subjects 
USpanish () French [JIllustrating () Cartooning 
TECHNICAL AND INDUSTRIAL COURSES 
O Electrical Engineering [) Architect 
(J Electric Lighting Architects’ Blueprints 

Mechanical Engineer Contractor and Builder 
J Mechanical Draftsman Architectural Draftsman 
(J Machine Shop Practice Concrete Builder 
UJ Railroad Positions (] Structural Engineer 
Gas Engine Operating Chemistry () Pharmac) 

(] Civil Engineer () Mining Automobile Work 

(J Surveying and Mapping Airplane Engines 
(J)Plumbing and Heating JAgriculture () Navigatica 
(LJ Steam Engineering Mathematics 0 Radio 








BR cctenesecescece 
Street Address 
EE - 
Occupation 


Persons residing in Canada should send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal, Canada 
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Do you want to 
be a Good Boxer? 


Do you want to be able to put the gloves on 
with any of your pals, and more than hold your 
own? Do you want to know how to defend your- 
self if attacked? Do you want to be able to use 
the blows and guards developed by the top-notch- 
ers of the ring?—the Benny Leonard Triple Blow, 
the Jack Dempsey Triple, the Mike Donovan 
Leverage Guard, etc.? In short, do you want to 
be a good boxer in a very short time and at 
very little cost? 


The Marshall Stillman Shortcut System makes it easy 
for you to learn boxing. In this unique course the lessons 
are practiced right in your own home before a mirror. 
You do not have to submit while learning, to the punches 
of someone who knows far more about boxing than you 
do. We start you with simple movements you already 
know—reaching out your hand for a coin, the breast 
stroke in swimming, etc., and step by step lead you into 
similar movements in boxing. Before you realize it, we 
have you striking scientifically, guarding, ducking, feint- 
ing, side-stepping, etc., just as though you had a real 
opponent before you. 

After you've mastered the fundamentals, you next learn 
every good blow and guard used in the ring—how to land 
the blow, where to land it, and how to guard against your 
opponent’s counter. Then we teach you Shadow Boxing 
take you through three lively rounds for daily practice; 
this develops your speed and wind. 

To duveien you physically, we give you a complete set 
of muscle-building and breathing exercises. And to com- 
plete your knowledge of self-defense we teach you 15 
jiu-jitsu holds and 14 wrestling holds—how to disarm an 
opponent, how to break a strangle hold, etc. 

Vith the course we give you FREE a History of World 
Famous Boxers—their pictures, ringside views, and de- 
scriptions of their style, inside stories, etc. 





COMPLETE COURSE $ 6p 97 


This famous course formerly sold for 

00. Now you can have it on trial Plus 
for $2.97—6 volumes of 30 complete les- Actual 
sons and over 200 illustrations. Postage 


10-Day Trial Send No Money 


Simply fill in and mail the coupon for a 10-day trial. 

hen you have the course in your hands, deposit $2.97, 
plus actual postage, with the postman. Then use the course 
for 10 days. We're sure you'll go on with it, and there 
is nothing more to pay. ut if for any reason you are 
not entirely satisfied, return the course and get your 
deposit back at once 


MARSHALL STILLMAN ASSOCIATION } 
Dept. 10-H, 247 Park Avenue, New York, N. Y. 
Send on 10 day approval complete Self Defense Course. 
I will deposit $2.97, plus postage, with postman. I will re- 
turn course in 10 days if not satisfactory and money 
refunded. 











Street and City... seceee 
(Outside 8S. / fash with ‘order) 














..aNew IDEAL 
Model Airplane 


American Eagle 


Wing Span: 26 In. Weight: 3% oz. 

Distinctive in design . . new in construction . . a 
Nght, durable, fast-flying “model with IDEAL’S twenty years 
experience behind it, and months of dependable performance 
before it! Wonderful stability in the air, and GUARANTEED 
to FLY when hand or ground launched. Made largely of 
Balsa wood with many new construction features; motor can 
be wound with winder without removing from fuselage; i 
structible landing gear; new type propeller. Construction is 
easy; also sold completely assembled. 

CONSTRUCTION ASSEMBLED 
SET - $2.50 MODEL .- $5.00 
FORD Tri-motor MONOPLANE, 3 ft. 
Model. Construction Outfit . . . $8.50 

Sold by Toy, Sporting Goods and Department Stores. Ask for 
IDEAL Model Airplanes. If unobtainable, order direct. West 
of Denver, prices are 50c higher. 

64-page Catalog of Models, Cc 

Parts and Supplies for builders * 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
26-28 WEST 19th ST. NEW YORK CITY 











5 
> STARTuNa sare ADDING PENCIL<° 
INVENTION Adds-Calculates. Absolutely accurate, Guaranteed 5 
3 MONEY MAKER spare time into money just showing $ 
$ ADD-0-GRAPH CO., Dept.40  SALTILLO, miss. * 
SSSSSSSSSSSESSSSS5SSEESSSESS 














Real Gas Engine Flies 
Model Airplanes 


Here is a wonderful example of engineering ingenu- 
ity. A real gasoline engine that weighs only three 
pounds, yet develops % h.p. It is a 2 cycle, 

3 port air cooled aluminum alloy engine with 

1%” bore and 1%” stroke. It is 6” high 

and 2%" in outside diameter. This engine 

is perfected and is not an experiment, 


9 Ft. Model Plane 
Flies One Mile 
And climbs 200 feet when equipped 
with this motor. It has many uses 
such as running an ordinary canoe, 
small row boat and light motorcycles. 
It is just what model plane builders have been 
looking for. It is an engine that will make their 
models fly. 


Send at once for complete information and Bulletin 
No. 46 which describes this motor. 


DYNAMIC MFG. CO. 
Dept. 102 
Monadnock Building Chicago, Ilinois 
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YOURE WAT 


Now Watch 


in building muscles. They show how a puny weakling may be 

changed into a physical GIANT when muscles are developed 
progressively. It takes SCIENCE to build muscles like that. And that’s 
why Titus Training has accomplished such amazing results for thousands 
of men. Titus Training develops every muscle in the body. It makes 
muscles GROW. Step by step it builds them up—makes them bigger and 
bigger—until your whole body is covered with mighty layers of live, 
solid strength. 

Come on, friend, you’re NEXT. I don’t care how weak or how strong 
you are now—or whether you’re 20 or 50. If you are organically sound, 
Titus Training will work its wonders for YOU. 

I’ve taken fellows of every size and condition and transformed them 
into splendid specimens of manhood! I’ve been doing it for years. 
“Miracles worked in Muscle” people call them. 


Vill Increase Your 
Muscles by INCHES 


Yes, sir, just give me a few minutes a day in the privacy of your 
own home. I'll put layer after layer of muscle all over your body till 
they stand out like iron bands. And they’ll be panther muscles, friend— 
muscles as live as spring steel—with the speed of lightning and the 


power of a battering ram. Those are 
the kind of muscles that make cham- WearThis 
pions, the kind of muscles that will M 

edal 


make you laugh at men twice your 
Strong men all 


over the world 
wear it. Made of 
solid statuary 
bronze and given 
to you free. 


O NE—two—three! Look at those pictures! They show the three stages 











THREE! 

NOTE: The pictures above are a diagrammatic 

visualization of the progressive development of 

the entire muscular system. They typify the 

results reported by thousands of Titus-trained 

men, who through the Titus system of progres- 

sive development have made their muscles GROW. 
Amazing Book oe ee ee ee ee ee es ee 
Of Muscle- TITUS, Dept. W-143, 


gy yet . 105 E. 13th St., New York, N. Y.! 
: at coupon! : ; ’ 
Mail it “tela re will I Dear Titus: Sure I’d like to have 


bring you FREE the f your book. Send it free. 
greatest book you’ve ever seen 

—a book filled with astounding 

photographs of men rebuilt—a 

book packed full of Titus’s own Name 

secrets of making muscles grow. 

No cost or obligation—just rush 


the coupon to Dept. W-143 Address 


and Only WAN US New York City f Tow: 
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You Can Learn | 


HYPNOTISM = 


..orNo Cost 
Try FREE ) Days! 


Dot & minute longer. 
Now on can make your life what you want it to be—naow you 
D win admiration, success and big — fy ae i 
power of hypuotism. I'll show you how t> use this great force to 
help you master every situation or The Five Day Tha ts PREE! 


Io just a few hours I'll teach you the hiddenaecrets of Hypnotism 
—the meth used by the great operators——the amazing things 
you can accomplish once you understand this mighty power. 
can use it to overcome obstacies, achieve 

od become MASTER of yourself, fri 





You 
our fondest ambitions 
$8 and acquaintances - 

. See for yourself how Hypnotism can banish fear, worry 
and opposition—improve your memory—increase your earnings— 
and force others to give you the good things in life you deserve! 

In his startling NEW book, The Sctence of Hypnotism, the world 
famous hypnotist—Prof. L. E. Young—reveals the most carefully 
guarded secrets of this fascinating sub- 
ject. He not only explains the methods 
of noted hypnotists, step by step—but 
tells clearly all about the nine stages of 

pnotism, the Hypnotic Mirror, 
ental Telepathy, how to sélect your 





Mystertes of pac- 
tism R Reveales 
How to H "> aes 

Susceptible Sub 
How to Le by Tele- 
phone 
How to Givean Entertainment 
ew te Make Others Obey 
ow 


bjects, magnetic healing, methods of 
hypnotizing. how to waken the su 
how to, make money out of 
hypnotism! 


Try 5 Days FREE— 
Send nent meemey 
Ro mt are we 


confide: 
t book will rit quickly "ene 
ypactiam, that 





one cent in advance! sieoe 
upon below. W 





FRANKLIN PUBLISHING CO. 

Dept. M-421 800 N. Clark St., Chicago 
Franklin Publishing Co., Dept. a 7 
800 N. Clark St., Chicago M-421 

ur amasing new book— The of # 

Young he book arrives I'll cay the postman only Ay 
Tam not _— after 5 days’ trial. | may return the book and you 
my moae 


Panes 
NOME. .4--cecececcecceeersseeeeseees teeeeee SOP ee eee ee eee eee eeeeeeeseres 


seeeeeeeeeeee 


m. R= Se to be out when postman ceils. send $2 50 with coupon aad we'll 
ivery char, Customers outside U. 8. must send cash with order 











_— 


NEW INDUSTRY 
NEEDS MEN 




















EXPANSION VALVE 
ELECTRIC REFRIGERATION 


Newest Ameri Indust: , 
Calls e Sout $200 to $1,000 months Jobe in protic 
installation 


/APORAT | 











i. n Droduction 


-— a 
Get Valuable oud Book— FREE 


new illustrated book—Rich Rewards 
oon —! off the += reveals amazing sien tious 
ree, without obligation. Be the first 
a tooality to ‘nt ‘into this new magic industry. Write 


| creams ENGINEERING INSTITUTE 
| Dept. 6109, 4403 Sheridan Road, CHICAGO, ILL. 


TOBACCO HABIT 
BANISHED 


* Let Us a ba 








No craving for tobacco in any 

form after you begin taking ay NN 
Redeemer. Don’t try to quit the = 
habit unaided, It’s often a losing fight against heavy 

ids and may mean a serious shock to the nervous 
system. Letus help the tobacco habit to quit YOU. 
It will quit you, if you will just take Tobacco Re- 
deemer according to directions. It is marvelously 
quick and thoroughly reliable. 


Not a Substitute 


Tobacco Redeemer contains no habit-forming 
drugs of any kind. It is in no sense a substitute 
for tobacco. After finishing the treatment you 
have absolutely no desire to use tobacco again or 
to continue the use of the remedy. It makes not 
@ particle of difference how leng you have been 
using co, how much you use or in what form 
you use it—whether you smoke cigars, —— 
pipe, chew plug or fine cut or use snuff, 
Redeemer will positively remove all craving for 
tobacco in any form ina few days. This we abso- 
lately gu quesestes in eve: C,: or money refunded. 

today for our booklet showing the 
deadly effect of Si > upon the 17 — system 
and positive proof Redeemer will 


| quickly free you of oe habit, j 
Louis, Mo. 


Glowel Pharmacal Company, 
Oh sO 


sf 
f 
j 
I 
i 
: 
{ 


Clayton Station, St. 





I CHALLENGE 


, 
you that I will teach you, by mail, 
shortest method of all for $1.00. 
one’s mind to a dot, by only 
chum, sweetheart, etc. Praised by 
Police chiefs; colleges; Thurston; 
them arrest me. 


in one lesson, the simplest. 
Not telepathy. You can read 
looking in the eyes of partner, 
New York, Boston, Montreal 
Blackstone; etc. If fake, |! 





A. HONIGMAN, Dept. MDM2, Sta. E., P. 0. B. 85, Montreal, Can. 


wo 
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* 
SCREEN GRID, PUSH -PULL 


AATRAC! 


TRADE MARK REGISTERED 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTER 
Compare with costliest sets beforeyou buy} 


tion of nearby 





COMPLETELY 
ASSEMBLED 








stations, tremendous 
“kick” on distant stations and latest 
improvements—you'll be the envy of 
many who pay 2 or 3 times as much! 
Send for proof that delighted thou- 
sands of Miraco users cut through , 
locals, get coast to coast, with tone 
and power of costly sets. Miraco’s are 


You needn’t send us a cent! y 
America’s big, old, reliable Ra- Wa “db 
dio Factory springs its 10th Agents ante ry 
Anniversary Surprise in high- 4 ’ Te 
grade full-year guaranteed sets fuclue erritory 


at history’s lowest prices! With 


its latest perfected Screen-Grid, 
push-pull,~ super-powered and 
hum-free AC electric Miraco’s 
—you are guaranteed satisfac- 
tion, values and savings unsur- 
passed, 

At our risk compare a Miraco with 
highest priced radios, for 30 days in 
your home. Surprise and entertain 
your friends—get their opinions. Un- 
less 100% delighted, don’t buy! You 
decision is final—no argument! 

Only marvelously fine 
latest perfected type, at 
prices, can 
hack up such 
a guarantee. 
Send _ postal 
r coupon for 
Amasing Spe- 
cial Factory 
Mer! 


radios, of 
rock-bottom 


custom-built 
of 10 years’ successful experience. Ap- 


proved by Radio’s highest authorities. 


packed, 
in place ready to plug in! No assembl- 
ing 
decide. 
each 

money, 


POSTAL 


of 


DEAL DIRECT 


FACTO 

Miraco outfits reach 
rigidly tested 
! Entertain yourse 
Liberal year 
set. Play 


rel 


MIDWEST RADIO CORP., 613-EO Miraco Bidg., Cincinnati, 0. 


Get our Send No Money lO“Axnrversary Offer 
- mail coupon right Now!  \_Bixeieieees 


BEAUTIFULLY 


Don't Confuse 


with Cheap 
Radios 

With Mira- 
o's rich, clear 
cathedral tone, 
jubret opera- 
razor- 
separa- 


giiterature. AM 


finest 


safe, 
insure satisfaction—deal direct 
with Radio’s old, 
fine sets—10th successful year. SEND 
OR COUPON NOW! 


parts—product 


DEMONSTRATOR SENT 
GET OUR PROPOSITION 





Excels $425 Outfit 
My 30daystrialonmy 
Miraco AC-9isupand 
if you would offer me 
$200 extra for it back, 
I would tell you noth- 
ing doing. Wehadsome 
very expensive sets in 
our home, one a $425 
9-tube AC set. Thanks 
to you I haveaset that 
gets any and all sta- 
tions. I have got sta- 
tions in 45 states, also 
Cuba and Canada. It 
is beyond words to tell 
you what we think of 
ourwonderf ulbargain. 
will always praise 
Miraco’s to everyone. 
J. W. LaAupDERBACK, 
Barberton, Ohio. 


WITH BIG 

RY 

1 you splendidly 
with everything 


lf 30 days 
*s guarantee 
save lots 


then 
on 


of 


iable builders of 











# MIDWEST RADIO CORPORATION 


1 ceases 
# 613-EO mirace Bidg., Cincinnati, Ohio 
WITHOUT OBLIGATION _ send latest 
AZING SPECIAL FREE 


TRIAL OFFER, testimony of nearby users, etc. 


0 User 0 Agent 
(0 Check here if interested in an EXCL 
TORY PROPOSITION. 


Address 


O) Dea 


ler 
USIVE TERRI- 
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The ALCO, JR. 
SPORTPLANE 





We deliver the knockdown parts to 
you Express Prepaid in eight con- 
venient groups. Blueprints sold 
separately, $2.50 per set of 4 big 
sheets. 


If You Need Flying 
Instruction 


‘100 FLYING COURSE 


6 Hours—including solo flight. 
Only $10 an hour for extra solo 
time. 
quest. 


ALLISON AIRPLANE 
Co. 


Complete information on re- 


LAWRENCE KANSAS 


ASO REET os Ske RR Re 
DOS SSS TT 





This Book / Ho 


Cash Business 


Hundreds of men who have sent for this Free Book have 
taken advantage of this wonderful opportunity of getting 
into business for themselves—a cash business that pays 
Big Profits. Very little capital required. 


No Canvassing 

Roy P. Gross says, “Saw 
filing is fine, more com- 
ing im every day. People 
come from 30 to 35 miles.’ 
Saw users will not use 
anything but Foley-Filed 
saws after they have once 
tried them. 


No Experience Necessary 

You can turn out per- 
fect cutting saws on the 
Foley—very simple to op- 
erate. Files every tooth ex- 
actly alike, automatically. 


A Steady, Year "Round Cash Business 


There is Big Money to be made filing saws on the Foley 
every month in the year. It offers you an opportunity to 
make an independend income—a permanent, successful 
business of your own. Send for Free Book TODAY! 


FOLEY MANUFACTURING COMPANY 
1259 Foley Bidg., 11 Main St. N. E., Minneapolis, Minn. 


es HEAT 


§ oe folk RE 


DSS 
too cold when you have 8 | 4. ¢-Day Feit 
Sunshine Radiant Heater We'll a 
Maheg and burns its own | SHINE o: teal Use 
ives you clean, safe, | it in yourown home 
fate opment in accents store. Prove toyourselt 
rom cold start. Nopiping, | bow easy a 
no installation costs. y | Sie Ort -cshes canoke and 
i heery comfort 
thousands of bomes, now. 
Startling low offer 


FREE on new, = {—— AGENTS 


-| BIG MONE Y— 
*| easysaleson partor 
fall time. WRITE! 
































NATIONAL INDUSTRIES, Dept.4510, 67 E. Lake St., Chicago 
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No More Razor Blades 





365 KEEN SHAVES A YEAR WITH ONE SINGLE BLADE 
“I want to say that KRISS-KROSS Stropper is the best thing 
I ever saw. I have been using ene blade continuously for one year 
and nine months and have no idea _ much longer it will last,’ 

‘’. S. Stephenson, Okla. 











Inventor Discovers Amazing 
ew Way to Shave! 
-Without Buying Blades! 


blades to 


EEN, velvety shaves forever and no more 
offers 


buy! That’s what this astonishing invention 

the great army of American shavers today! 
KRISS-KROSS is destined to revolutionize all existing 
traditions of shaving! Its performance is so sensational 
that it seems hardly fair to call it a stropper. Rather it is 
a super-stropper or blade- rejuvenator! No longer do you 
find that your bl: ades “die” after five or six shaves, 
KRISS-KROSS “brings ’em to life” a surprising way! 
Actually—you can take a blade right out of a fresh pack- 
age and improve it as much as 100% in eleven seconds 


with KRISS-KROSS 


MAGIC DIAGONAL STROKE 

KRISS-KROSS employs the famous diagonal stroke, 
same as a master barber uses. Never before has anyone 
captured the secret of reproducing it automatically. Eight 
“lucky leather grooves” do the trick in 11 seconds with a 
precision it takes a master barber years to attain. Strops 
from heavy to light. Adjustable, automatic jig flies up and 
notifies you that your blade is ready—ready with the keen- 
est cutting-edge that steel can take! 

KRISS-KROSS produces unbelievable sharpness and 
prolongs the life of any razor blade for months and even 
years. Fits all brands and makes except Durham. Elim- 
inates 83% of shaving costs and solves your blade problem 
for all time! 

NEW-TYPE RAZOR BLADE FREE! 


To introduce Kriss Kross stropper, we are including 


ge KRISS KROSS 


eR KROSS CORP. STROPPER 


Dept. P-3544 1418 Pendleton Ave. T. LOUIS, MO. 
Largest Manufacturers of Mechanical epee | In the World. 
Canadian Address: CANADIAN KRISS-KROSS CO. 

39 Wellington Street East, Toronto 2, Canada 





this month free samples of a revolution in razor blade 
construction. Made to fit your present razor. Guaranteed 
to last longer and shave better than any other. Expect a 
new shaving sensation—Kriss Kross blades are made of a 


unique steel, made a new and better way. 
GET FREE OFFER 
Agents $30 3,722 


Send for full informa- 
Make big money with KRISS- 


tion on these surprising tISS- 
new inventions today. KROSS. Giving away FREE 
razors boosts your profits amaz- 


‘ 3S-KROSS ucts “ - 
cayenne B ag a s ingly. H. King made $66 in one 
= - : 7 day. N. C. Paige made $104 in 
You deal direct with me 3 days! Others average $350 
or my authorized repre- and up to $750 a month! Spare- 
sentative. Write for illus- time workers, Office and Faetory 
trated description and full men make $6-$12 extra a day 
details of free razor offer. showing KRISS- KROSS to 
It’s even more remarkable friends and fellow employees. S. 
than I can tell you in this Kantala made $154 extra just 
¢ ¢ 3 2 
short space. Clip the 


working evenings 3 weeks. Get 

. ° details at once. Check bottom 
coupon now. Mail it of coupon and mail it tonight! 
today. 














a ae ee 


Kriss Kross Corporation, 

| Dept. P-3544, 1418 Pendleton Ave., St. Louis, Mo. | 

| Send me details of Kriss-Kross Stropper. Also send free | 
ample of your new type razor blade 

| Razor. (Fill in your make of razor.) 


Name 


City ; ° osese State.. coeesvcee | 
¢ 7a heck k here for agents’ money-making plan, full time or 
spare hours | 


ds. 


! Address .. . eeee =r ° | 
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men with his 
marvelous tricks. 


Astonish Your Friends 


Gain that magnetic popularity that makes you 
the center of any crowd. Business and social 
success is assured the man who can perform 
mystifying tricks. You can earn big money 
either on the side or as a professional, as well 
as being the most popular person in your crowd. 
Why envy others’ skill? You can learn Magic 
yourself, quick and easy. 


Earn $250 to $1000 a Month 


Even sleight-of-hand, generally su supposed torequize long 
Farbel is NOW made simple to learn. For Dr. Harlan 
arbell, one of the really Great Magicians, has finally 
the secrets of his profession in a queney 

i! satrate course offered at a merely nomina 
Through the wonderful Tarbell System you will be ableto 
mystify and entertain your friends with simple tricks 
taughtin your very first lesson. Afterthat Dr. Harlan Tar- 
bell takes you through the entire maze of sleight-of-hand, 
card tricks and elaborate stage divertisements. The 
apparently superhuman doings of the accomplished ma- 
gician becomeas simpleas ABC when youjust know how. 


| Free Literature 


There is atremendous demand for magic entertainment. 
Clu Lodges, Charity and Social ——= will pay 
high fees to the man who knows Magic. Dr. Harlan 
Tarbell really gets as high as $250 for an half hours work 
right now. Me makemoney aside 
from your ion. Salesmen find it a tremen- 
dous asset. Write today fe ine Magic Literature telling 
all about the amazin — course in Magic. Get our 
low prices Terms, coupon today! 


Tarbell System, Inc. 
A926 Sunnyside Ave.. Stadio 23-57 Chicago, 
nec, 





Tell me all about Dr. Tarbell’s new and sim 
which I can learn the secrets of MAGIC. 
on my part. 


ms obligation 


Oe 


CP 





MODEL AIRE LANES 


Brings you an in- 

teresting,  illus- 

trated booklet showing 

latest flying model air- 

planes, and model 
airplane supplies. 

The S. E. 5 Scout Plane pic- 
tured here is one of the best 
flying scale models that can 
be built. Made of feather- 
weight Balsa and Bamboo 
parts. Wing span, 26 in.; fu- 
selage,20in. Rises from ground 
by own power. Recorded flight, 
45 seconds. Simple to construct 
with detailed blueprint and 
all +B yong material. 


for it today. $2.75 complete, postpaid. No stamps 

FREE Mail your order for this kit today and we will 

include in construction kit the above booklet. Filled 

with interesting information on other model planes and sup- 
plies. Mail your order today and get all this .FREE! 

HAWK MODEL AIRPLANES 

4944 Irving Perk Bivd., Dept. A-10 


Chicago, 11! 














AGENTS 


INKOGRAPH = 


PENCIL POINTEO DEN 


Writes ny 
nest Paper “t blot, 


pencil a or fi 

¢ 

ser inout ian . akip of blur. 

Manes 3 carbon Copies at one time with original in ink. 


iced proven 
juaran 
» Fay cestmen 50  Dostags. Se 
ond te remitta y wee: ‘= is it 
satisfied within 10 —_ 
INKOGRAPH CO., 161-147 Centre St., N. Y. 


Send for Inkographor FREE sales plan booklet. Sells 
on sight, no investment, immediate commissions 








Make BigMoney! 
Build Bird Houses 


Boys! Here’s a real money making opportunity. Wit 
my simple instructions any boy can build and erect 
Grandpa Bird Houses. They sell at $2 

to $30 each. It’s lots of fun and an 

easy and quick way to make spending 

money. $2,000 worth sold in Oak 

Park, Ill., in one year. Send me 

only $1 for 16 Blue Print Draw- 

ings showing correct building 

plans for making my famous 

bird houses for Martins, Wrens, 

Flickers, Blue Birds, ete. Valuable 

book about song birds and tips and 

advice on making sales included free. 

Get busy. Act now—TODAY. 


GEORGE J. BREIDERT 
1039 N. Elmwood Ave., Oak Park, Ill. 














W, Md loheleloNololeP ay Tit 
Market-SHare \Ts PROFITS 


oerrex 


TABLE CLOTH 











FOUND est daily 


UNDER- 

GOLD) secs 
AND 

y é OuT- 








all sizes. Wonderful opportuni 


DU-TEX CO.,1146 FIFTH AVE., NEW (ORK 
Send me Free Samples of DU-TEX Tablecloths. 
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MY PATENT 
LAW OFFICES 


% 


INVENTORS 


write for these 


FREE BOOKS) 


All drawings and speci- 
) fications are 
Prepared 
om under my 
8 personal su- 
pervision. 


fication offices where a large staff of ex- 


oes. 
HOW eo OBTAINS 
e 4a PATENT) 


J, 


LARS ony 
Above is a view of my drafting and speci- ECON PagaN 
LZ 


U —_ perienced experts are in my constant employ. 





Protect Your Ideas / “4. 


4 a. 
\% 


‘ 


TO atin, 


TAKE FIRST STEP TODAY — ACTION COUNTS / 


WASwEG TO" 9 ¢ 





If you have a useful, practical, novel idea for any new article or for an ~— 
improvement on an old one, you should communicate with a competent ~~" 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 

tions for patents are filed in the U. S. Patent Office. Frequently two or more 
applications are made for the same or substantially the same idea (even though 
the inventors may live in different sections of the country and be entirely un- 


NTION 


known to one another). In such a case, the burden of proof rests upon the last BLANK 
application filed. Delays of even a few days in filing the application sometimes + 
mean the loss of a patent. So lose no time. Get in touch with me at once by TO WHOM IT 


mailing the coupon below. 
Prompt, Careful, and Efficient Service 


This large, experienced organization devotes its entire time and attention to 
patent and trademark cases. Our offices are directly across the street from the 
U. S. Patent Office. We understand the technicalities of patent law. We know 
the rules and requirements of the Patent Office. We can proceed in the quickest, 
safest and best ways in preparing an application for a patent covering your idea. 
Our success has been built on the strength of careful, efficient, satisfactory service to inven- 
tors and trademark owners located in every state in the Union. 


Strict Secrecy Preserved---Write Me in Confidence 

All communications, sketches, drawings, etc., are held in strictest confidence in strong, 
steel, fireproof files, which are accessible only to authorized members of my staff. Feel free 
to write me fully and frankly. It is probable that 1 can help you. Highest references. 
But FIRST—clip the coupon and get my free book. Do THAT right now. 

No Charge for Information on How to Proceed. The booklet shown here contains 
valuable information relating to patent procedure that every inventor should have. And 
with it I will send you my “Record of In- 

vention” form, on which you can sketch 





may CONCERN 
- ey 


your idea and establish its before a = . ; 
witness. Such evidence may later prove M | hi p NOW 
valuable to you. Simply mail the coupon al t Ss ou on 4 


and I will send you the booklet, and the 
“Record of Invention” form, together with 
detailed information on how to proceed 
and the costs involved. Do this NOW. 
No need to lose a minute's time. The 
coupon will bring you complete informa- 
tion entirely without charge or obligation. 


CLARENCE A. O’BRIEN 
Registered Patent Attorney 
Member of Bar of: Supreme Court of the 
United States; Court of Appeals, District 
of Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 
PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND 
COPYRIGHTS 


Washington, D. C. 
- OR — 


on my part. 


CLARENCE A. O’BRIEN 
REGISTERED PATENT ATTORNEY 
3176 Security Savings and Commercial Bank Bldg., 


Suite 1106 Woolworth Bidg., New York City 


Please send me your free book, “‘How to Obtain a Patent,”’ and | 
your “Record of Invention’’ form without any cost or obligation 


Tmnortant: Plainly and Address Office Nearest You) i 


ug>-° 
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MOULDING A 
MIGHTY CHEST 


Get a 46-Inch Chest! 


Complete Course on Chest Building 


Only 25c 


Learn the real secret of powerful chest building. Know 
all about the muscles that lift, widen and deepen the chest 
and broaden the shoulders. Practice the specialize’ exer 
cises which will make YOUR chest massive and powerful 


The greatest analysis of vital, vigorous chest development | 


ever written. Learn the Hindoo religious system of exer 
cises that makes their wrestlers and strong men invincible 
A Hindoo strong man and wrestler threw Zybysco in two 
seconds. Many other methods unknown to the American 
body builder, are explained Complete with anatomic 
illustrations on which are indicated the little known vital 


spots in creating vitallic internal strength. You can build | 


for yourself a Herculean chest. The author, George F 
Jowett, built his chest from 32 inches of weakness to 48 
inches of colossal muscular strength. Develop your chest 
with straps of big steel muscle. Fill it full of unresisting 
vital strength energy. 
WORTH ITS WEIGHT IN GOLD—GET IT TODAY 
To each purchaser will be given a FREE COPY of 
THE THRILL OF BEING STRONG. It is a priceless 
book to the strength fan and muscle builder. Full of pic- 
tures of marvelous bodied men who tell you decisively how 
you can build symmetry and strength the equal of theirs. 


REACH OUT—GRASP THIS SPECIAL OFFER 
Jowett Institute of Physical Cultare 
422 Poplar Street, Dept. 37X, Scranton, Penna. 


Dear Mr. Jowett: I am enclosing 25c. Please send me 
the course “MOULDING A MIGHTY CHEST” and a 
free copy of “THE THRILL OF BEING STRONG.” 


Name 


Address 








52 Course tor $2.38 


Haven't you often wished that you could draw cartoons, 
illustrate some idea, sketch some ~~. face, ete. ? 
You can do all of these things. One of America’s 
most famous Cartoonists and illustrators has de- 
veloped a great, simple system for success in all 
branches of Commercial Art. This system has 
revolutionized the entire theory of drawing. It 
means that drawing can be as easy for you as 
writing—much simpler than learning short- 

hand, bookkeeping or typewriting. We 

are now placing this original system for 

learning Drawing, Art and Cartooning 

consisting of 34 lessons with over 500 “{llustrations, 
within reach of every one. If you will devote a few 
hours each week to the Course WE ABSOLUTELY 
GUARANTEE that you will learn to draw «anu 
draw well before you have half finished the Course. 
If we fail to make this claim good, we will refund 
every cent paid us. By eliminating a large office 
force for answering correspondence, expensive cata- 
logs, etc., we are enabled to make a price of $2.98, 
the cheapest price ever known for a high-grade, 
home study course. Many have sent us letters sim- 
ilar to that of Rob’t P. Davis of Detroit, who wrote: 
“I can’t see how you ask so little. It is more than 
I expected."* Learn to draw. It is a big asset, 

no matter what field you are in. 


SEND NO MONEY 





If you order 
Free i Course at 
once, we will include 
a drawing outfit, con- 


Just order the course and 
on arrival pay postman $2.98 
plus a few cents postage, payment in full 
for the entire Course and Drawing Outfit. s 
If not entirely satisfied, return within five sisting of artt 
days and we will Refund Money. Address: pencils, pens. pay 
LEDERER SCHOOL of DRAWING, erasers, thumb : 
Dept. 898-N Chattanooga, Tene. etc., enabling you 
Orders from outside the U. 8. are go to work witho 





payable $3.28 cash with order a additional 





 petiogeena te tea DP idc ex. 
Ogiivie Pub. Co..57 Rose St. Dept 3, M1. City 


EARN MONEY /MMED/ATELY~- 
WE FURNISH EQUIPMENT TO START// 





_NAKE 12 MONTHS TO PAY 


Send $1.00 with order and tell us alittle about 
yourself: (A) How long at present address, 
(B) Age, (C Married or Single, (D} Nameof 
Employcr, (E) Position. (F) How long employed. 
All information held strictly confidential. We | 
make no direct inquirics of anyone—not even f 
from your employer. 

10 Days Free Trial — Satisfaction Guaranteed 
This genuine Bulova watch comes to you post- 
age paid C.O.D. to pay on arrival. You take 
no nsk—satisfaction guaranteed or money back. 





’# ROYALS" 
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found exclusively in the “Delta” 
Handi-Shop, in addition to the many 
regular advantages, include: 

M ( 


For full details, send coupon below. 


Make the Things You 
~— Always Wanted to Make 


so easy and so quick with the 
Handl-Shop. 


arti y 
make with the “‘Handi-Shop”’ shown below. 


Blue Prints Included | 

















Does Everything from Building ” Full-Sized 
Furniture to Turning 36” Table Legs 


Note the two-shaft motor that per- 
mits two or three operations at one 
time—the heavy Triple Foundation U- 
Shaped Lathe Bed (no rods)—the prac- 
tical arrangement of the Circular 
Saw that permits the cutting of 
large lumber without interference— 
the Improved Tilting Tables on the 
= —_— anne gow. Sos = and 
Jig Saw. as automatically oiled bronze bearings . 
and is completely assembled on heavy veneered j, Bann et 
wood base. the workshop. Permits you 
This combination of advantages, plus many more, IS ‘° carry on two or three im- 
FOUND EXCLUSIVELY IN THE “DELTA” Pine without contiavalie 
HANDI-SHOP! And now, with the many addi- dismantling 
tional exclusive features of the new 1929 model, set-up. | 
this shop is in a class by itself—above all com- 
parison—at a new price that is ourprisingty low. 
a. > 


ww 


Foundation U- 
Shaped Lathe 
Bed (not rods 


without obligation. See how PRACTICAL, how EFFI- or tails) is guaranteed not | 


CIENT is this sturdy, ee machinery under ac tual to spring or chatter. 

— conditions. Stu ts many exclusive . 

ntages. You will find the Sandi-Shop complete 

with all necessary equipment for Circular Saw- satel 

Wood-turning, ig gaxine Sanding, Uae 
fing 


Deliting. Grinding an crammed | with practical 
ae ar nformation on how 
E as VY = erms construct useful and 











Then if you decide to keep the 
Handi-Shop, you can have your 
choice of three convenient methods 
of payment. 


decorative objects. | 

Illustra > ; 
If you want this 

book, enclose 100 | 








to cover mailing cost, 
Cou 





Send Coupon 


at once for FREE beautifully illustrated Delta Specialty Company, . 
searegare civing complete description of | 1661-67 Holton St., Milwaukee. Wis, 

New Model “Delta” Handi- Please send FREE illustrated literature on new 
Shop. and fait “aceaite of the 10-day Trial ! CL) bens Handi-Shop. Also full getaite of 10 Day 
Offer and Convenient Payment Plans. Trial Offer and Easy Payment Plans 


Please send me of “ How to Make Tue with 
Delta Specialty Company Os — hop me P  nclose 100 to co’ ~—d cost of 
Dept. N-109 
1661-67 Holton S:., Milwaukee, Wis. : 


— cele 


ee 
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Catalog also contains 

complete line of tires, 

tubes, auto supplies, 

electrical and sporting 
goods. 


Dealers, Agents, Set Builders, 
Radio Service and Repair Men 
— England Mills offers everything in radio 


at wholesale prices that spell real savings! 
That’s what you will find in this great catalog just 
off the press, featuring Radio’s newest creations in 
sets, kits, parts and supplies. Everything in our 
catalog is backed by the guarantee of this old, 
stable concern and its vast resources, accumulated 
through 17 years of faithful service to its customers. 


Why Our Prices are Low 


We are one of the largest outlets by mail to the trade. We 
buy from many of America’s leading factories on our own 
terms. Our cash resources enables us to command lowest 
prices from manufacturers. This is reflected in the net 
wholesale prices we show in our catalog. We give 
customers the benefit of our vast purchasing power. 


Radio Dealers Save Money 


on complete radio sets of every description, dynamic and 
magnetic speakers, A. C. and all other types of tubes, 
eliminators, batteries, radio cabinets—in fact, everything 
required by dealers for resale or servicing. Buy right, 
sell right and make money. 


Set Builders and Repair Men 


by rebuilding and modernizing old sets 
everything required for this work; also 
renowned kits—knocked down or 
completely assembled chassis ready to install in table or 
cabinets, all at wholesale prices. 


A. C. Electric Radios 


Large selection of the finest A. C. Electric, 6, 7, 8 and 9 
tube chassis and complete sets obtainable at the amazingly 
low prices we quote Every modern radio improvement 
is embodied in these marvelous electric radios. All are 
sold by us with the guarantee of satisfaction backed by this 
17 year old institution 


Battery Sets for Unwired Homes 


Rural with homes not wired for electric radios 
offer a good battery sets, repairs and replace- 
ments. We have a large stock of batteries, eliminators, 
speakers, tubes, transformers, coils, and all kinds of acces- 
ories for battery sets. Best known nationally advertised 
goods, such as Cunningham, Sonatron and Arcturus tubes, 
Burgess batteries, Jewel instruments, Belden Products, 
Utah, Temple, Farrand and other popular dynamic and 
magnetic speakers. 


Send for This Book---NOW! 
Radio dealers, agents, set builders, service men, etc., cannot 
afford to be without the New England Mills catalog. We 
maintain a complete radio service department, supervised 
by expert radio engineers who will help you with all your 
radio problems. All goods catalogued are stocked for im- 
mediate shipment. Write for this book today. It’s FREE! 


Send request on your business stationery. 


NEW ENGLAND MILLS CO. 
851 Washington Blvd., Dept. 80, Chicago, Il. 


our 


Earn big money 
Catalog contains 
the latest nationally 


console 


communities 
market for 





Prof. J. A. Dryer, The Originator of the Greatest 
Muscle Building System in the World 


Great Strength Easily Obtained 


I positively guarantee to increase your arms one-half inch in size, 
chest one full inch, strength 25%, health 100% in one week's 
time, by following my instructions and using my erxercis 10 
minutes mornings and at night. Send $2 for complete cours« 1 
exercisers. Satisfaction guaranteed or money refunded. Booklet free 


PROF. J. A. DRYER, Box 1850-R, Chicago, Ill. 





ZA SEND 
NO MONEY 
Every foreman, factory worker, manager and ambitious mechanic 
will find a gold mine of inside information in “The Modern Foren 
by Robt. Grimshaw. The 28 chapters of this great work are shop 
talks pointing the way to success, efficiency, better pay and the 
job higher up. A complete study course in leadership; a handy, 
daily reference and guide. 

SUBJECTS COVERED INCLUDE:—The Magic Wand of 
Efficiency, The New Type of Foreman, Teamwork, The 
Kicker, The Agitator, Bonus Plans, Self Improvement, How 
to Handle Men, Hiring and Firing, pesgnme Men to Jobs, 
How to Keep Record s, How to Cut Out Waste of Time and 
Materials, New Inventions, Modern Methods, The Inspector, 
Health and Character Requirements, What the Foreman 
Should Know, Mathematics, Business Law, The Foreman as 
**Top Sergeant,’’ Factors of Success, Leadership, What is 
“Labor’’? Time and_ Idieness, Knowledge is Power, 
*““Morale,"’ The Value of Mistakes. 

“The Modern Foreman" has 297 es, quick reference index, many 
tables, diagrams, ppustretions and forms; big type, at ie nd 
understand; rich binding, gold stamped. Size6x9x1\%. Reg — 
$2.50. Our — sale price $1.98. Send no money * Satisfacti 
guaranteed. ail this coupon TODAY! 
= me aS ew em ee ee ey 
GREGG PUBLISHING CO., 20 W. 47 St., New York, N. Y. 


Send me ** The Modern Foreman.”” I will p: man $1.98 and 
postage on arrival. My money is to be refunded f I am not satisfied. 


2 
Lecture Course 
va Complete ini Volume 


AGGTESS . ccaccccccccceceseseseeeeeessesseesesesseeeesee® 
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AVIATION TRAINING 


hat really fits you for a job 


Do you want a job—a chance to make a name for yourself—tn the most fascinat- 
ing industry known? Then get into Aviation—but get in RIGHT. The good 
jobs are going to mechanics and pilots who know the “why” as well as the 
“how” of motors, airplanes and flying. 
If you are in earnest, and over 16, Mid-American Air College will put you 


into that class of men. It was founded to help those who expect to make 
Aviation their life work and want to get into it soon. 


Modern Equipment—Thorough Courses 


Mid-American training is complete, practical No hard “book 
work.” No useless theory. Actual experience on motors and air- 
planes in our shops and hangars. The best flight instruction, 
under careful, capable pilots, in modern, dependable planes. 

At Mid-American you will be advanced as rapidly as possible, 
but your training will be thorough. When graduated, you 


will be an expert—ready for a responsible airport, factory 
or flying job. 


A Delightful City 
In Ideal Flying Country 


You'll like Hutchinson, a beautiful, friendly city in 
the famed region where commercial aviation had its 
beginning—where country and climate make year- 
around flying possible—where natural landing fields 

are many and fogs almost unknown. You'll like 
the treatment you get, the fellows you meet, 
the vast spread of plains and hills you can 
look down upon when you take a ship 
into the air. And you'll like your training. 


Mid-American Air College guarantees 
your satisfaction or your money back. 


Aviation needs men who KNOW. Right now — 
before you forget it—send your name and ad- 
dress for our interesting literature on Avia 
tion and this thorough, practical school 


Send for the facts TODAY! 


Mid-American Air College, 

1500 East Avenue A, Hutchinson, Kansas. 

Please send me free literature about Aviation and 
your school. I am over 16. 

Name 


Address 
cip .. 


MID-AMERICAN AIR COLLEGE 


(Application for Transport Rating on 
file with Department of Commerce) 


1500 East Avenue A 


SS ae 


Pe R) 


HUTCHINSON, - - - - - KANSAS 











Wholesale Prices Most Amazing 
fae Ot eee || INVENT ION 


catalog No. 19 (2ND 
EDITION) is a valuable en- 
cyclopedia — a liberal Radio 
education. Mailed immediate- 
ly on request—absolutely 


FREE 
CATALOG 


1500 illustrations and 
6000 articles 
— pan yore in the Radio FREE MACHINE 
Mai rder Business, we have 
learned how an organization must FOR AGENTS 
be efficiently run to gain and re- 
tain the good will of our customers. Radio Specialty Co. 
ships orders promptly! — offers you 100% quality merchan- 
dise on a strict money-back basis if not thoroughly satis- 
fied — and sells at rock-bottom net prices. 
Our catalog contains the largest assortment of completely 


>> 





—- ss se se se SS 
mew 












































assembled — ~J - . . aoly ow 
prices, and other io erchandise including suc nes as 
Pilot-Silver-Marshall — Carter-Aero — Yaxley — Tobe — WEEKLY N 
Hammarlund — Amer Tran — Cunningham — Dongan — SPARE TIME! 
Thordarson — Muter, etc., etc. The latest improvements in 
Radio are listed and thoroughly described in this great cata 
log: AC Alb Electric Sets with self-contained ABC power Men, here is a wonder—the most sen- 
supply — Public Address Amplifier systems — A.C. Set sational invention of the age! If you're 
Converters — A and B eliminators — Dynamic Speakers looking for a rapid fire seller—an item that nets you 
and Units — Magnetic Speaker Chasses — 245 and 250 Tube 100% profit—an item that sells itself to 7 out of 10 
Amplifiers — Airplane Cloth Speakers — Push-Pull Power men on demoenstration—lI've got it >. a -Po-Ad, the ' 
Amplifiers — Electric Phonosréph Turn-Tables — Combine amazing iis vest pocket adding machin 
tion Radio and Electric mnograph Consoles — Speaker Sel for $2. 5— ou 
Tables — Short Wave Sets and Adapters — Shield Grid This most remark 8 i Ye Make $1.65 
Tube Kits — Television Parts—Electric Household Appli- a $300 adding ai yet ft = 8 Ry work ct «KX 
ances, Tools, Workshops — CAMERAS — etc. for only “Se 951 It sells. on aa adeno — 
Send for Catalog No, 19 (2ND EDITION) today ness men, and everyone who uses figures—and makes 4 — 
: ‘ T —_ Om every sale! Ve-Po-Ad does any 
Radio Specialty Co., 100M Park Place ame of ¢ feuring in a jiffy. yet weighs but 4 oz. Counts 
’ ows Per- 
Radio's Oldest Mail Order House NEW YORK fectly accurate, lightning fast.” Never vail times, "Per 
or gets out of order. Over 100,000 in daily use! 
* Get Your Machine FREE 
ive wire salesmen ryth 
flocking to ve Po na yes ) = s*_- : 
= 4 . = Shapiro ot in California made 
ou can “‘clean up’’ too! Only 10 
MODEL sales = day in spare time wil bring Fou over 395 00 
AIRPLA vious sales experience—Ve- 
NE Po ad sells “itself! If you are really interested in carn- 
BUILDERS ing a steady, substantial income, write at once for full 
details of my MONEY-MAKING PLAN and FREE VE- NE 
We carry all material, also kits. } PO-AD given to new Agents. Do it NOW—TODAY! 
Send for free catalog. } Cc M 
- CLEARY, Dept. 947 
MODEL AIRPLANE SUPPLY 173 W. MADISON 8T CHICAGO, ILL 
| 29 North Ave. New Rochelle, N. Y. > e ° . 
VACUUM CLEANER MEN Your selection of 30 le patins 
| makes, rightly rebuilt vacuum cleaners. Frem $5. 
All fully guaranteed. Perfect in action and AB. 
Any onan a Biggest vac bargain ever offered. 
ere’s real money for you. 
PATENTS 7 ATTACHMENTS, bags, belts, brushes, all other parts, Vv 
Trade Marks, Copyrights, Patent Litigation Hand- ae a, ee Lowest prices. Mo 
book with illustrations, 100 mechanical movements. FREE Complete Catalogs. . me 


Sent fre st. 
cee ALBERT E. DIETERICH | UNITED ENTERPRISES, Inc. 


formerly member examining corps U. S. Patent Office 13031 Athens Ave., Cleveland, U. S. A. 
PATENT LAWYER and SOLICITOR 


261-A, OURAY BLDG. 
30 Years’ Experience Washington, D. C. oremen 


Increase Your Pay ¢ 


No matter how many years "ve been on the job, you'll — 
find LaSalle home-study t: ng in coe Foremanshi pa 
real money-maker for you. Here’s wh t afte: 
war, Hugo Diemer, Meyer Bloomfield 
experts who had won distinction in the field of production 
ing, undertook to gather, analyze and organize for 

e the ex ~ pel pm 5.000 practical fore- 

, easy 


men and in every 7 ers 
~ five days’ trial; a year to this = material they’ built a uy ‘the Tor kab! Sb 
pay. Send Coupon for covering € o e foreman ‘s 























J. C. Deagan, Inc., Dept. 1817-A- 1770 Berteau Ave., Chicage 

Send me, without obligation, full details of Free Trial offer 

pm tI = ny ty SH jorimba. ip.”” pitt —— 
request. Write for it today. 


yr ido LaSalle Extension University, Dept.10493MF Chicago 
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Protect Your Ideas 











Write for Instructions, 
free on request - - or 
send drawing or model 
for preliminary exami- 
nation of Patent Office 
records 


Promptness Assured with Best Results 


CARL MILLER 


PATENT ATTORNEY 


FORMER MEMBER EXAMINING CORPS, U.S. PATENT OFFICE 
263 McGILL BUILDING, WASHINGTON, D. C. 





DRAFTING 








wEW SCREEN GRID Sers 


Wholesale Prices 
re in radio at wholesale 
prices W SCREEN GRID, A.C. 
HUML ESS WALL: ELECTRIC SETS 

Standard A-C sets—battery operat- 
ed sets—an attractive array of beau- 
tif ul consoles—accessories, parts, kits. 


Values as Low as $15.95 


Most complete catalog in radio—196 


DRAFTING pays good salaries and is the stepping 
stone to even better positions. Many leading archi- 
tects, mechanical engineers and electrical engineers 
got their start at the drafting board. 

There is no easier or more practical way to 
learn Drafting than through the home-study courses 
of the International Correspondence Schools. Em- 
ployers are constantly writing us for trained men. 
We receive more calls for I. C. S. draftsmen than 
for graduates of any other course. 

F. E. King was “a poorly paid clerk” when he enrolled 
for the I. c S. Drafting Course. By study, industry, 

verance he became Chief Draftsman of the U,. S. Steel 

urniture Company, of Syracuse. He is now earning more in 
a ry than he used to earn in a week. 

J. Hutchins became Chief Draftsman for the American 
oneal Comp pany and increased his salary 300 per cent— 
also as a result of I. C. S, Training. 

4 mark and mail the coupon and we'll gladly send you 

klet telling all about the I. C. S. courses in Drafting 
w other subject in which you are interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2321-B, Scranton, Penna. 
Without cost or obligation on my part, please send me a copy 
of your 48-page booklet, “‘Whe Wins and Why,"’ and tell me how 
I can qualify for the position, or in the subject, before which I 


have marked an X: 
OJ Mechanical Drawing DC Structural Drafting 
OD Draftsman’s Course () Architectural Drawing 

[] Architect [] ‘viation Engines 
P) Building Foreman _] Plumber and Steam Fitter 
Concrete Builder [ |}Plumbing Inspector 
i }Contractor and Builder [ |} Foreman Plumber 
|] Structural Engineer ] Heating and Ventilation 
_] Electrical Engineer ] Sheet-Metal Worker 
_] Electrical Contractor ]Steam Engineer 
_] Electric Wiring ] Marine Engineer 
[| ] Electric Lighting ] Refrigeration Engineer 

Electric Car Running }R. R. Positions 
[) Telegraph Engineer ] Highway Engineer 
[}Telephone Work ) Chemistry Pharmacy 
Mechanical Engineer }Coal Mining Engineer 


pages of unusual price values. Write J 


for it today! 


| }Machine Shop Practice 
|] Toolmaker 
|] Patternmaker 

Civil Engineer 
Surveying and Mapping 


}Navigation () Assayer 
jIron and Steel Worker 

] Textile Overseer or Supt. 
}Cotton Manufacturing 

) Woolen Manufacturing 


ALLIED/RADIO. 


| Oe Oe oa = 7 ok a. aE Oe, | 





NOJOKETO BE DEAF 


rEvery Deaf Person nowe That That 


‘ter 
tite these Artificial Bar 
Wear — day 


fe) tell you a true story 
got deaf and bow make 
bear. Address Medicated Ear Drum 


GEO. P.WAY, Artificialar DrumCo. aoe 
36 Hoffman Bldg., 





| )}Bridge Engineer }] Agriculture A=] Fruit Growing 

_JGas Engine Operating ] Poultry Farm 

Automobile Work | Mathematics. al Radio 
BUSINESS TRAINING COURSES 


Business Management (J Business Correspondence 
Industrial Manager-ent LJ Show Card and Sign 
Personnel Management Lettering 
Traffic Management (2 Stenography and Typing 
Accounting and C.P.A {) English 

i (_] Civil Servic 
L we Mail Clerk 
(Cj Mail Carrier 

(J Grade ‘School Subjects 

(J)Spanish [) French (J) High School Subjects 
(J Salesmanship CjIilustrating (©) Cartooning 
CL) Advertising (] Lumber Dealer 











Coaching 
(C0 Cost Accounting 
0 ee ne 
() Secretarial Work 


Address 
a 


Occupation 


If you reside in Canada, send thsi conpon to the International 


Correspondence Schools Canadian Limited, Montregi, Canadeo 


a> 
_ 
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INVENTORS 


Delays Are Dangerous In PATENT Matters 


My EASY PAYMENT PLAN 


Makes It Possible For You To Act At Once 


Don’t let lack of ready money keep you from protecting the 
idea which may prove the turning point in your life. 


FORMER ASSISTANT EXAMINER 
OF U. S. PATENT OFFICE 


will now handle your patent matters on easy payments. Write today 
for free information and particulars. 


Lawyer M. S. C AYNE Engineer 


(Registered Patent Attorney) 
Main Offices 
Suite 2117, 105 W. Adams St., Chicago 
(With Offices in Washington, D. C.) 
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ELECTRIFY YOUR SR Interested :.-Aviation? 


RADIO FOR ONL 645 Then Don’t Fail to Read the 
COMPLETE 
sen teeeyy ERPs SeSCCSEN GS csoereee and FLYING MANUAL 
expense of new “‘B”’ batteries 1930 EDITION 
"Over 100,000 Townsend Containing complete plans for building the 
;|“B Power Units In Use Baby Bullet and other popular lightplanes 


Hooked up in a few minutes. Use . 
game tubes no changes. “You'll be —Plans for constructing pontoons for a 
$j amazed at the improvement in re- : — ; i > 
captlen ond Gitaatn onion. “thane lightplane Converting a three cylinder 
name and address today for full lightplane motor—and a score of other 
. details, proof and AT Trial Offer. f 
TOWNSEND LABORATORIES eatures. 


773 Townsend Street Chicago, Iilinols On Sale October First—Price $1.00 


























Now! *:.:" Electric Nickel Plating "si." 


ONLY 


iw tee, Make $150 to $500 a Week EiRiY 


Gold, ete. NO EXPERIENCE REQUIRED. Do YOUR OWN Elcctro-Plating in Your Home, Gar- [Atanas 
age, Office, or Place of Business. Electrically Deposit Metal—Nickel, Brass, Copper, 

Silver, or Gold. You can Successfully do all the plating on your Automobile, Electric Fixtures, Fau- 
cets, Spoons, Forks, Chandeliers, Tools, Coffee Urns, Surgical and Dental Instruments, Utensils, larze 

or small, Iron Stoves, Music Instruments; recondition worn plating or plate New Work; do it Instantly 
without interrupting the Service or without removing the parts to be plated with the 


ALADDIN PORTABLE ELECTRO-PLATER 


Simple and Economical to operate. Not a toy, but a practical Plating Outfit with which Perfect and 
Durable Work can be done. Positively Guaranteed to do as we claim. BE YOUR OWN BOSS! Build 
up a Profitable Aladdin Electro-Plating Business of Your Own. This offers wonderful ECONOMY to 
users and BIG MONEY-MAKING possibilities to AGENTS. Thousands in Service since 1924. Write for 
FREE BOOKLET and Testimonials and 30 DAY TRIAL OFFER Today. =: AMENETO o 


P. J. F. BATENBURG Dept. 133 RACINE, WISCONSIN | wanreo everywrere 
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Play Tunes The 


Very First Day, ! 


Be the Life of the Party 


with this remarkable new Iinstru- 


nowledge of music required. 
long, tiresome practice. No ex- 
nsive lessons. Play tunes right 
rom the start—and learn music 
automatically as you play. 


8 INSTRUMENTS IN ONE! 
“Octophone” iscompleteorchestra 
in one instrument—Ukulele, 
Tenor Boenjo, Mandolin, Tenor 
Guitar, Mandola, Tiple, sye- 
Patch, ‘and Mando-Cello. Pro- 
duces meh hermeny. syncopated 
jazz. Astonish your friends. 
of fun. Money-making chances in 
orchestras, radio and b 


7-DAY TRIAL 
in yourown home. Norisk. Noob- 
ligation. Over 50,000 have learned 
2 play this amazingly easy way. 
Easy Payments. Write today. 


1750 N. Damen, Dept. 177, Chicago, U. S. A. 


FREE! 


Write for FREE partic- 
ulars about Octophone 
and full details of 7-Day 
Trial Offer and Easy Pay- 
ment Plan. 


FERRY & CO. 














Q 
TOBACCO 


jo man or woman can escape 
He harmfu l effects of tobacco. 
to banish unaided 

has upon you. 

— the SoScea yt — 


ae iteasy ewauit with theald of the Keeley Treatmen‘ 


TREATMENT 
KEELEY, .s72"2 
rnin Habit 


Quickly i" = craving Write today 


for Free Boo! 4 feauickly Fre Free yourself from 
the tobacco habit <— } Money —— Guarantee. 


THE TITUTE 
Dept. D-711 Dwight, Hlinois 


PATENTS PROCURED 


Trademarks Registered—A comprehensive, ex- 

perienced, prompt service for the Protection and 

development of your ideas. Preliminary advice 

gladly furnished without charge. Booklet of infor- 

mation and form for disclosing ideas free on request. 
IRVING L. McCATHRAN 

793-C, International Bldg. Washington, D. C 


ORRECT 
Your NOSE 


to perfect shape while you sleep. Improve your 
entire appearance. Anita Nose Adjuster guar- 
antees SAFE, rapid permanent results. Pain- 
less. Age doesn’t matter. 68,000 doctors and 
users praise it. Gold Medal Winner. Write 
for FREE Booklet and 30-Day Trial Offer. 
ANITA INSTITUT 
L-75, Anita Bidg., Newark, N. 























4. 








Why pay an extravagant price for 
strength—here's an opportunity to get 
all the pone you require along 
with an excellent course of instructions 
for only $5.00. Realize your ambition 


me want physical culture ~ your 
ealth’s sake, a equipment is just 
what you need th this special offer 
ou save at least Yeo. . We furnish a 
nm cable chest expander which is ad- 
tab! give res nee up to 200 
is made of new live extra 
strength, springy rubber so as to oamare 
long wear and give the resistance 
need for real muscle development. 
get a pair of patented hand grips 
for developing powerful grip and 
orearms. 
We include wall exercising parts 
which permits you to develop your back, 


addition we include pecially written 
course which contains pictures and diagrame ehow- 
ing you how to develop any part of your body so 
hat you will quickly get on wit 
and gain the greatest advantage from their use. 
Act now while you can get in on this special offer 
might be withdrawn, so rush the coupon. 


SEND NO MONEY 


N offthe items pic tured, on this page are 
indiedod in this big special reduction offer. 


only $5.00, 
arrival. (I you desire to send check or 
money order m4 advance, we pay postage.) 
UARANTEE 
All Crusader products are 
guaranteed to give entire satis- 
faction or money back. 


pono 5 <5 54 ~~ ------, 


Crusader Apparatus Co. 
Dept.510, 44 Parker Ave., Maplewood, N. J. 

I accept your offer. Send me everything described in your 
advertisement by return mail. I will pay postman $5.00 plus 
postage on arrival. It is understood if I am not entarely satis- 
fied after examination I can return the goods you will re- 
fund my money. 





Read the Classified Ad Page. 
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Aviation’s Hall of Fame 
(Continued from page 57) 
to Langley than to the Wrights. The scien- 
tists made the point clear that they believed 
the machine launched by Langley in 1903 
BOOKS SENT I was fully capable of sustained flight and 
Only fifteen minutes a Gay with these won- | that but for the two accidents, the honor 
Daafting job in Year tee gon for a good =| which fell to the Wrights would have been 


Drafting job in less than a year! 


and Architectural Drafti j »rta) 
tent lines to Important, sompiex plang | secured by Langley. In this regard certain 
step @ @ time! Built especially for beginners, | English experts point out that while it is 
for men with only grammar schooling. Draft- : ° 
ing room practice plus engineering made easy | true that Langley’s machine was launched 


successfully long after his death—in 1914 
—it differed from the original in certain 
important respects—the wings were of dif. 
ferent area and the inventor’s launching sys- 
tem was abandoned. However, the Wrights 
have not been left out of the picture by “the 
| = ety eet wats Ane Smithsonian. The ship in which Wilbur 
Dept. 07520, S8th & Drexel Ave..Chicage established, in 1908, a new world’s flying 
record of 2 hours and 18 minutes, covering 
American Technical Seciety over 77 miles, is now in the museum. 
7320 


call 58th & Drexel Ave., Chicago Another American, Glenn Curtiss, de- 

Send for 15 da ol of DRAFTING. , : ; : 

vz} for maili safer ‘promptly send absotutel FREE | serves an important place in our list. His 

=x the fow conte dieery it Pitt wish tay nature ntocks im isuayeend | Carly aeronautical training was under Alex- 
ris But if I preter to, ke il send $1.80 after 15 days, then 4 

month aud 614 80 apecalreduons pric) pad ander Graham Bell. In his first plane thus 


developed, the “June Bug,” he won the 
“Scientific American Trophy,” in 1908. He 
was instrumental in developing the flying 
boat and in 1910 flew from Albany to New 
York City. One of his early machines is in 
the Museum. 


First Trans-Atlantic Flight 


Epoch-making flights have a prominent 
niche in aviation’s hall of fame. The first 
transatlantic hop was made only 10 years 
ago—May, 1919—when the Navy’s N-C-4, 
in charge of Lieut. Commander A. C. Read, 
flew to Plymouth, England, stopping off at 
the Azores and Lisbon. Previously this 
Ragincering country had known nothing about air cur- 
aie inne rents over the ocean—indeed, no aircraft 


4 . , i se 
SEF Bete. tens. a Year—and Up! had been as far as 200 miles to sea, Because 
edition just [| “CIVIL ENGINEERING"—in plain English of the great wing-spread of the N-C-4. some 


ress, by written so you ean understand it, even if you have 
Sree ommersce’® | paid ‘allroad structural or pubic works potion. | 126 feet, only the hull of the ship could be 
a eB a the eae installed in the Museum, besides one of the 
ae ca Bre “tent, qureions, wick Delp you moar tach four Liberty engines. The rest is in the 
Building, etc.” 1 a Society Naval Aircraft factory at Philadelphia. 
Dept. ¢-7320 Chicago The year 1920 witnessed a_ successful 


AE grwesarnccae—corwarsemymemmnay flight from New York City to Nome, Alaska, 
Free! aa" Dept. ©-7320 Chicago and return. Lieut. St. Clair Streett, Army 
. 


f a ws a noRnow the CIVIL ENGINEER- in > 
chdly ty they cons tare botiamtogay | Air Corps, was in command, and with Ser- 
T lear Civil ty e mn ol ne u . 

Engineering at home in tit ehh isidaye. Itt Tae ict geant Henriques, he flew over an extended, 


them I will send you $2 after the 15 days, then . 

3 So, Both, watil special advertising pri, | and in many places, an unknown territory, 

a distance 6f 4,502 miles in about 59% fly- 
ing hours at an average of 77.51 miles per 

within your reach. enne - ; - 

vrs ant Oe — vccsesseeeses | hour. A thrilling incident marked this not- 


(Attach letter stating age,  cmaetion, employer's 


end references’ names and eddresses. able achievement. Flying about 4,000 feet 
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HERE 
LINDBERGH 
LEARNED/ 








Executives of big aircraft companies and air- 
ports call on us constantly for mechanics and 
pilots. We can’t supply them with enough— 
the demand for Lincoln-trained men is too 
great! 

So we want more students. We want you! 
Come where Lindbergh learned! Let us train 
you to fill one of these Big Pay jobs. 

Complete Ground Course—We put you 
through a complete Ground Course on actual 
planes furnished by the Lincoln Aircraft Fac- 
tory. Teach you to repair aero motors, with 
special instruction on the Wright Whirlwind. 
This is one of the few civilian air schools pos- 
sessing a Wright engine. We teach you to 





\4 


We Can’t Fill the Demand 
For Lincoln-Trained Men! 


ae 
WW 
NN 





construct and repair wings, fuselages, ribs, etc. 

Complete Pilot Course—You learn to fly 
correctly from the start. Learn to handle a 
plane safely under all conditions. Our training 
planes and pilots are all licensed by the VU. S. 
Dept. of Commerce. Our pilots have taken up 
more than 100,000 passengers from our air- 
port without a single accident. 

Write Today for FREE full information 
about courses, low tuition and the story of 
Lindbergh training at Lincoln! 


LINCOLN AIRPLANE SCHOOL 


WHERE LINDBERGH LEARNED 
401 Aircraft Bldg. Lincoln, Nebr. 











“Giants of the Speed World’”’—all about the marvelous racing machines which will 
travel six miles a minute! Read about them in November Modern Mechanics. 





SPORS GUARANTEED No. 1 FOUNTAIN PEN 


SELLS FOR $1.25 Use 60 Days 
ey “Writes Money Back If Not 
C Likea Pleased ; 


1Sent Post- 


WRITE FOR 

FREE WHOLESALE 
CATALOG SHOWING 
OVER 400 ARTICLES. 


F. SPORS &CO., 729 Faucet St., LESUEUR CENTER, MINN. 





LE 


RAILWAY POSTAL CLERKS 
MAIL CARRIERS—POSTOFFICE CLERKS 
PROHIBITION AGENTS—FILE CLERKS 
$1700 to $3400 a Year for Life 


No “‘lay-offs’’ because of strikes, poor business, etc. — sure pay — 
rapid advancement. Many other U. S. Government Jobs. City and 
country residents stand same chance. Common sense education 


usually sufficient. STEADY WORK 


Cut coupon and mail it before turning the page. 





SAM? _ 


MEN—BOYS 
18 to 45 


Use Coupon Before You Lose It 
aia. Seghaertag ey - 
FRANKLIN INSTITUTE, Dept. W322, Rochester, N. Y. 
Rush to me, free of charge, (1) A full description of the posi- 
tion checked below; (2) 32-page book, with list of positions 
obtaineble; (3) Tell me how to get the position checked. 


“tute S(T [General Clerk [$1260 te $2100 





3) Postoffice Clerk $1700 to $2300] [_) File Clerk $1260 to $2500 
HE | City Mail Carrier [$1700to $2100) () Rural MailCarrier |$2100 to $3300} 


* Name 


[Addre:s 








Just send us your name 

and address and we will mail 

4 free and postpaid our new Saxophone 
—_ Ttenteina | and illustrates all Saxo- 

. ives first lesson chart—shows how 
Zz E=, uescher improvements make it 


"Bows you to play a 


Inone houryoucan play the scale 
—in afew weeks you can play popu- 
lar music — many join bands ov 
orchestras in 90 days. No other 
wind instrument is so easy to learn 
and none more beautiful. 


Easy to Play 
Easy to Pay 


The Saxophone harmonizes beau- 
tifully with piano—is great forsolos, 
duets, pueseanlinateen It 
is ideal for home entertainment, 
lodge, church or school playi 

Hundreds make big money ~ ha n 
Dance Orchestrasand on R: rams. 


, in yourown home 
6 Days’ Free Trial Piiove to you 
how easily for can learn to play a Buescher 
Saxophone. own payment and a little 
each month letayou play wane yom Bok: Write 
for the Free rT Saxop! today. 
BUESCHER BAND 1! INSTRUMENT 
2364 Buescher Block (539) 








NIGHTS 
OF JOY 
IN 
STORF 
FOR 


you can’t read a note of music right now, 
—— ay the very day you get 
ba. sree ea ~~ % show 
ou are amazin, 
youhow.| life begi z begins—iong, — fan joy: me 


make Pulte $5 ts G0 © night'as fee t as Ralph Smith, Chicago Pia ‘Played 
pe recefved $3) Or the Hal 


20 7» at ung, rose 
$00 in | weeks, Ly 


FIVE pays’ , + Fare TRIAL —Ou book 
tells Po about - 4 fascinating natrurente fay free 


i tho coupon todarthe booklet wil be mailed promptly 
MAIL COUPON TODAY | 
J. C. Deagaa, I=c., Dept. 1817 1770 Berteau Ave., Chicago 


Send me, without Aiontien. | foll Esta of Pree Trial offer 
and easy-payment plan on the Deagan Xylorimb 


Name ___ “ —— 





Address cjrmpcsimeasas en 





Aviation’s Hall of Fame 


above Jasper National Park, Streett noticed 
a great cloud of smoke issuing from the 
rear of his motor. Believing it was on fire, 
he side-slipped at once, and then, turning 
the controls over to Sergeant Henriques, he 
seized the fire extinguisher and crawled for- 
ward to get a shot at the flames. A shower 
of oil from the engine had covered the 
wings and struts, making them so slippery 
that he could not get near enough to use the 
extinguisher. So he signalled Henriques to 
head for the river, crawled back into the 
cockpit and prayed for rain. It did not 
come, but the fire, or whatever it was, 
miraculously stopped at that point. 

The first round the world flight was ac- 
complished in 1924 by the Army Air Corps. 
A squadron of four Douglas planes was 
organized under Major Frederick Martin 
and the ships took off from Seattle on April 
16, heading west. Forced down in the wilds 
of Alaska, Major Martin had to abandon his 
plans, and the flight was continued under 
Captain Lowell Smith. The world was suc- 
cessfully circumnavigated, Seattle being 
reached again on September 8. Captain 
Smith’s plane, the “Chicago,” flagplane of 
the squadron, is now in the Museum. 

Lindbergh’s flight of 1927 proved that 
aviation could conquer the greatest dis- 
tances in a minimum of time. The plane 
was designed and built in this country; and 
although the hop was the eleventh crossing 
of the Atlantic by air, it was the first non- 
stop flight between the United States and 
Europe. After flying the famous plane 
more than 42,000 miles, including a nation- 
wide 22,350 mile tour and a 3,200 mile Pan 
American tour, Col. Lindbergh deposited 
the “Spirit of St. Louis” in the Museum. 


To Commander Richard E. Byrd, retired, 
U. S. Navy, now in Antarctica, is credit 
given for officially flying the first bag of 
mail across the Atlantic. On July 1, 1927, 
he accomplished the feat, his crew consist- 
ing of: Bert Acosta, Bernt Balchen and 
Flight Commander George W. Noville. 
This bag is now in the Museum. 

Other famous exhibits have been prom- 
ised the Smithsonian by the manufacturers. 
They includes The Wright Whirlwind en- 
gine used by Commander Byrd in his North 
Pole flight, and many striking kinds of fly- 
ing equipment. 
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to the 
amazing 
exploits 


of 
Captain 
DEATH 


By RICHARD MARTINSEN 


The sensational story of a diabolical 
War Lord pitted against the great- 
est powers on earth! 














Read it in the OCTOBER 


NOW re SALE! 


MAIL $1.00 (bill or 
stamps) and Triple- 
X will be mailed you 
for the next five 
months. Address 


TRIPLE-X 
MAG AZINE 





Fawcett 
Publications, Inc., 
Minneapolis 
Minn. 








Play the Hawaiian Guitar 
like the Hawaiians/ 


Onty 4 Motions used in playing this fascinatin in instru- 
ment. Our native Hawaiian instructors teach’you to 
master them ret Pictures show how. Every~ 
thing explained clearly. ; 
Play in Half Hour Easy Lessons 

After you get the four Even if you don't know 

one note from another, 

52 printed 

very little practice. and clear pictures make 
previous musical baow!- it easy to learn quickly. 
edge needed. Pay as you play 


GIVEN when you enroll 

—a sweet toned 

HAWAIIAN GUITAR, Carrying Cas 
WRITE AT ONCE for attractive offer Playing Outtie— 


and easy terms. You have everything ue 

to gain. A postcard will do. ACT! Value $18 to $20 | 

OTHER Tenor Banjo, Violin, Tiple, Tenor Guitar, Ukulele, 

COURSES Banjo Ukulele Under well known instruct 

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 

9th Floor, Woolworth Bidg., Dept. 686, New York, N. Y. 

Approved asa Correcpondonse School Under the La the Stat 
New rk — Member National Home Seudy Coupeit Siowigclic 

















Over the Mountains 


Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough 
mountainous country burning only ELEV GALLONS OF GASO- 
LINE. Imagine more than FIFTY MILES TO THE GALLON, That 
is what the WHIRLWIND CARBURETING DEVICE does for D. R. 
Gilbert, enough of a saving on just one trip to more than pay the 
cost of the Whirlwind. 


The Whirlwind Saves Motorists Millions of Dollars Yearly 
Whirlwind users, reporting the results of their tests, are amazed 
at the results they are getting Letters keep streaming into the 
office telling of mileages all the way from 22 to 59 miles on a 
gallon, resulting in a saving of from 25% to 50% in gas bills 
alone. Mark A. Estes writes: ‘“‘I was making 17 miles to the 
gallon my Pontiac Coupe. ‘Today, with the Whirlwind, I am 
making 35 5/10 miles to the 3 allon.”’ 

P. P. Goerzen writes ‘34 6/10 miles with the Whirlwind, or a 
gain of 21 miles to the gallon.’ 
R. J. Tulp: ‘The Whirlwind increased the miieage on our Ford 
truck from 12 to 26 miles to gallon and 25% in speed.” 
Car owners all over the world are saving money every day with the 
Whirlwind, besides having better operating motors Think what 
this Means on your own car Figure up your savings—enough for a 
radio—a bank account—added pleasures. Why let the Oil Compa- 
nies profit by your Waste? Find out about this amazing little 
device that will pay for itself every few weeks. 
FITS ALL CARS 

In just a few minutes the Whirlwind can be installed on any 
make of car, truck or tractor. It’s actually less work than changing 
your oil or putting water in the battery. No drilling, tapping or 
changes of any kind necessary It is guaranteed to work perfectly 
on any make of car, truck or tractor, large or small, new model or 
cld model. The more you drive the more you will save. 

SALESMEN AND DISTRIBUTORS WANTED 

FREE SAMPLE AND $100.00 A WEEK OFFER 
Whirlwind men are making big profits supplying this fast selling 
device that car owners cannot afford to be without. Good territory 
is still open. Free sample offer and full particulars sent on request. 
Just check the coupon. GUARANTEE 
No matter what kind of a car you have—no matter how big a gas 
eater it is—the Whirlwind will save you money. We absolutely 
guarantee that the Whirlwind will more than save its cost in gaso- 
line alone within thirty days or the trial will cost you nothing. 
We invite you to test it at our risk and expense. You to be the 
sole judge 
oe ee oe oe FREE TRIAL COUPON— — — — — — 
WHIRLWIND FG. CO., 
999 60-E, Third St., Milwaukee, Wis. 
Gentlemen: You may send me full particulars of your Whirlwind 
Carbureting device and free trial offer. This does not obligate 
me in any way whatever. 
NAMB 
ADDRESS 
CITY 
COUNTY 
[]Check here if you’ re ‘interested in full or ‘part time ‘salesmen position. 
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Learn Without Study 


READ your 
WAY TOA 
BETTER JOB 


Electrical Engineering 
Revised Edition 


8 Volumes, 4300 
Pages. 

3200 Illustrations. 
Gold Stamped Filex- 
ible Binding. 

Jiffy Index — Vital 


Amazing Opportunities are now 
open in Electrigity Sask instantly avail- 


This new science is back of all indus- Electrical subjects 
try. Electricity is the power behind fully covered, includ- 
fadio, telephoning and telegraphing; ing A.C. radio prac- 
it furnishes power for vast industrial tice, dynamos and 
plants; it lights cities and homes motors, power sta- 
and is probably the most important tions, electric wiring, 
subject in the world today. electric lighting—in 
This tremendously interesting subject fact the most com- 
is easy to understand, if presented in prehensive and vcom- 
the right way. We have published a plete work on elec- 
new edition of Electrical Engineering trical engineering we 
full of important money making infor- have ever published. 
mation which has been so arranged Note: If you send 
that you can at once understand how now we will include 
to do many electrical jobs. Fit your- FREE a certificate of 
self for advanced electrical work by membership in the 
referring to these facts, through the American Technical 
JIFFY INDEX which makes Society, entitling you 
instantly available. No long hours of to full consultation 
unnecessary study; no tedious grind, privileges with 18 

















put your finger on the facts you want _experts for one year. 








and do it QUICKLY. 
EIGHT BIG BOOKS “He 
FREE 

To prove the tremendous value of these books in fitting men for 
better jobs with bigger pay, we ship all of them free without one 
penny of down payment; without any obligation other than to look 
them over and satisfy yourself that they can actually fatten your 
pay envelope. Then if you are fully satisfied you make the few 
small monthly payments and the ks are yours. 


COUPON BRINGS EVERYTHING 


Yes, just your name and address with the name of your employer or 
some other reference, merely as an evidence of good faith, brings 
ALL of these books to you at once. Pay only the few cents delivery 
charges when delivered, take them to your home or office, look them 
over carefully, 

read them, test i a a 

the Jiffy Inder, | 

find out anything Dest en yaae re 

you want to know - 

and then if you 
are more than 
satisfied send us 
only $2.00—after 


You may send me the 8 big books on elec- 
trical engineering, described above, for 
free examination. I will pay the few cents 
delivery charges and if I am satisfied that 
that only $3.00 a | these books will raise my pay I will send 


| Drexel at 58th St., Chicago, tt. 


until the you $2.00 and after that $3.00 a month 


price of until a total of only $34.80 has been paid. 

| Otherwise I will return the books collect 

in fifteen days and will owe you nothing. 

yg oe Ge ] I am sending now, in order to get the 

their value. You membership in the American Technical 

alone decide | Society FREE. 

whether or not Name 

you want to keep Adress 

them. Send the Atte $s : 5 

take Employer's Name 

Employer's Address 
Oe 


coupen and 
advantage of this 
liberal offer. 





Modern Mechanics on sale the first of every 
month with news of latest developments in 
science and invention. 








FLY THIS 12-INCH MONOPLANE! 


A very realistic model of Lind- 
bergh’s Spirit of St. Louis. Will 
rise from ground by own power 
and fly 40 feet or more. Easily 
built without tools. Construction 
set, with all parts and full direc- 
tions, postpaid in U. 8S. and 
Canada, only 50x (No stamps). Satisfaction or money 
back. Send 


now 
MANN & BENTON, Box L CHILLICOTHE, OHIO 














Class Rooms in the Air 
(Continued from page 79) 

Thus it is that instructors endeavored to 
take the pupils into the air and by actual 
demonstrations, have the pupil get the air- 
man’s point of view. However, until recent- 
ly, it was possible to take but one pupil 
at a time. Now planes are available which 
will carry as many as twelve passengers. 
This makes the aerial class room possible 

To the best of the writer’s knowledge, the 
first of all these aerial class rooms was 
used at Ft. Riley, Kansas. Part of the in- 
struction given to the students at the Cav- 
alry School was a short course in aerial 
observation. As there were from 70 to 100 
students taking this course, it would have 
been practically impossible to give them 
all the required 10 hours in the air using 
two seater planes. Fortunately there was a 
transport plane available which could carry 
six in addition to the pilot and instructor 

The standard plane was changed by in- 
stalling additional window space so that 
each student could get a full view of the 
ground at all times. A blackboard was 
placed in the front end of the cabin within 
easy reach of the instructor. The instructor 
also had several large cards, prepared in 
advance, which called attention to important 
topographical features. Thus he was able 
to give out data to the students at all times 
in spite of the roar of the engine. If the 
students desired to ask questions, they wrote 
them out and the instructor put both ques- 
tion and answer on the blackboard. 

With this arrangement it made no differ- 
ence what type of a problem had to be 
solved, the instructor was able to direct the 
students’ attention to the important terrain 
features and show the difference in appear- 
ance as viewed from the air. With the ordi- 
nary two seated plane the student quite fre- 
quently missed his actual location by sev- 
eral miles. This was impossible with the 
aerial school room for the instructor was 
able to name the towns, rivers, roads, etc., 
as they passed over them. 

Since that first airplane school room went 
into the air, the idea has been taken up in 
other places. Quite recently school children 
were taken up in a transport plane of the 
Western Air ,Express and given the air- 
man’s view of the mountains, rivers, deep 
valleys, broad plains and the endless ocean 
all within a short distance of Los Angeles. 


ative 
~~ 
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This Flying Model 
of Lindy’s famous 
Spirit of St. Louis! 


Boys, this splendid plane which will 
rise off the ground and complete 
hundreds of flights, will 


be given 


- Absolutely FREE! 


with one year’s subscription to 
Modern Mechanics Magazine. 


Send coupon below with $2.50 and 
this fine plane is yours. 


Don’t Delay! Send Coupon Today! 


Pilot Lee, 
Modern Mechanics Magazine, 
| Minneapolis, Minn. 


| Here’s (money order, stamps) for 1 year’s 
subscription to Modern Mechanics. Send 
| that plane at once. 


Name 

Street No. 
City 

Send plane to 


" Name 


“Mary, I Owe Tt 
All to You” 


“Mr. Writrams called me into his office today and told me he 
was going to raise my salary $50 a month. 

“‘T am glad to give you this opportunity,’ he said, ‘for 
the best reason in the world. You deserve it. 

“You may not know it, but I’ve been watching your work 
since the International Correspondence Schools wrote me that 
you had enrolled for a course of home study. Keep it up, 
young man, and you’ll go far. I wish we had more men like 

‘ou. 

“And to think, Mary, I owe it all to you! I might still be 
drudging along in the same old job at the same old salary if 
you hadn’t urged me to send in that I. C. S. coupon!” 

How about you? Are you always going to work for a small 
salary? Are you going to waste your natural ability all your life? 
Or are you going to get ahead in a big way? It all depends on 
what you do with your spare time. 

More than 180,000 men are getting ready for promotion right 
now in the I. C. S. way. Let us tell you what we are dving for 
them and what we can do for you. 


Mail the Coupon Today 


ee ee ee ee ee ee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2322-B, Scranton, Penna. 

Without cost or obligation, please send me a copy of your book- 
let, “Who Wins and Why,” ami full particulars about the course 
before which I have marked X in the list below: 

TECHNICAL AND INDUSTRIAL COURSES 





C Architect 
|] Architectural Draftsman 
Building Foreman 
Concrete Builder 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 

_] Electrical Engineer 
Electrical Contractor 

_] Electric Wiring 

Electric Lighting 
Reading Shop Blueprints 
Telegraph Engineer 
_}Telephone Work 
Mechanical Engineer 
}Mechanical Draftsman 
}Machine Shop Practice 

) Toolmaker 

}] Patternmaker 

)|Civil Engineer 
Surveying and Mapping 
}Bridge Engineer 

L)Gas Engine Operating 








] Automobile Mechanic 
[) Aviation Engines 
]Plumber and Steam Fitter 
[) Plumbing Inspector 
]Foreman Plumber 
j Heating and Ventilation 
{|} Sheet-Metal Worker 
}Steam Engineer 
) Marine Engineer 
] Refrigeration Engineer 
JR. R. Positions 
[ }Highway Engineer 
}Chemistry 
Pharmacy 
}Coal Mining Engineer 
JNavigation (©) Assayer 
Iron and Steel Worker 
}Textile Overseer or Supt. 
}Cotton Manufacturing 
]Woolen Manufacturing 
Agriculture (2 Fruit Growing 
Poultry Farming 
L}Mathematiecs [) Radio 





BUSINESS TRAINING COURSES 


Business Management 
_jIndustrial Management 
}Personnel Management 
JTraffic Management 
Accounting and 
a ». P. A. Coaching 
OCost Accounting 
LJ Bookkeeping 
L] Secretarial Work 
{JSpanish (1 French 
CL) Salesmanship 
CL) Advertising 
N 


ame 
Address 
City 


Occupation 


] Business Correspondence 

]Show Card and Sign Lettering 

}Stenography and Typing 
English 

| j}Civil Service 

| }Railway Mail Clerk 

}Mail Carrier 

}]Grade School Subjects 

[ }High School Subjects 

}Cartooning 

) Illustrating 

[| jJLumber Dealer 





If you reside in Canada, send this coupon to the International 


Correspondence Schools 


Limited, Montreal, Canada 
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The Bre aye GENTS: Represent tHe Carlton une 
s in the ~ “Americas Best Paying Proposition! 


~ 


Re i £;‘(-_mM—m Map 
COME INTO. AVIATION SELL. FROM A 
— oman 


MILLION DOLLAR 
Shirts, Neckwear and Underwear. 


1 ( ‘olle ( a No Substitutions. 4 Hour Shippin a as 

A 2 Z' Year ge Tse Service. Highest Commissions ” a 
Aviation offers ambitious men the same amazing op Bonuses. Profit a fy * off ry 
tunity found in the ——- industry 25 years ago. ut Big t Company r LV. & ae” 
now the prises go to men with College training in Aero- | 4; Coupon <F 
nautical Engineering. NO ENTRANCE 7 
BETTER TRAINING EXAMINATIONS | CARLTON MILLS ms“ Sy On 
Come to TRI-STATE pat you haven't 2 | 114 FIFTH AVE. . ts 
for a regular technical NEW YOR aie oe 





College course cut down 
to 108 interesting weeks. TRI Dept. 531-R 
All frills omitted—we gq . iT E Col has 
concentrate on Science, B. 8e. (Bach- 
Field Work, Labora- sor of Soi- 
tory, Mathematics, f , 
Aerostatics, Aeroplane % euthor! 
and Engine Design, 
Aerodynamics and [® all NT 
theory of flight—made E ngineering Graduates’ A I 10 
easy by competent in- Siisted below Alumni go to the top Si 

’ quickly. 

LOW COST TRAINING ran [Occa 


Ko tece about half. Board and room at A a as low as $5.50 2 week, 
ree coo oncent.f ay ‘lab."" Wonderful TBamess of students. Beautiful 


TRI-STATE COLLEGE, Box AE-7114,Angola,Ind. 
Send fc for wr Catalog—Mall ii Coupon 


Tri-State. College, ‘Box AE-7114, Angola, ind. 
Pieiectrieat 0 JSutaces mons Source , DAeronautical 

















4 Ociwn nica’ 
ase send your free catalog on c Shel e (x) subjects, 


eee aoe Ask for The Flying Manual 


Address 














ERE’S the one book you must read if you are interested in AVIATION. 
Written in plain English, profusely illustrated showing latest planes, engines, 
etc. Some day you'll ride in an airplane—learn the essentials now. For the 
prospective flying student, young people under flying age, owmers and 
business men. 


By LIEUT. H. C. DILLE 


Royal Air Forces—30 months over-seas service in 
World War, 1917. Also instructor in aviation and aerial 
gunnery. Member Federation Aer Internati 


Airplane Questions Answered 


Do you know why an airplane flies? Do you know what aspect ratio is? 
Do you know why wings are staggered? What is camber? What is angle of attack? 


All these and many other perplexing questions are answered b 4 
in Practical Aviation and Flight Instruction. This interesting Ten Personal Flight Lessons 
book avoids the use of technical terms—written in simple PRACTICAL AVIATION and FLIGHT INSTRUCTION its 
English. Interesting and profusely illustrated chapters on unique in that it gives ten hypothetical flight lessons in 
Airplane Types, Construction, Motors, Propellers, Instruments, proper progression. You can imagine yourself putting on hel- 
Ship Inspection, Take-offs, Forced Landings, Parachutes and met and goggles, climbing into the cock-pit with an instruc- 
the “Caterpillar Club," Meteorology, etc. You will enjoy this tor and “‘taking-off."’ He talks to you, explaining what you 
book because everyone should know these things about aviation. do and how you do it, Lesson after lesson takes up the 

There are also chapters on Aerial Navigation, Air Traffic actual conditions you find whether you sre a passenger or a 
rules, Federal Regulations, Examinations, etc. flying student. Pictures show you the functions of ‘‘stick,” 

Shows by illustration how to make the famous Immelman instrument board, ailerons, rudder, etc. You'll find these les- 
turn, tall spins, side slips, looping-the-loop, barrel-rolls and sons interesting and valuable. 


similar aerobatics. 
Chronological history of epoch-making flights ¢hat have Every purchaser of this book can easily get this fine, big 
marked aviation progress. flying model free. Flies 700 feet under its own power. 
feet wingspread—takes off and lands itself. Full details sent 


If you contemplate taking up with your order. 
SPECIAL SERVICE oviesion and jearning to fly, 
check the coupon for free questionnaire. Return it filled out SIMPLY SEND $1.00 For This $2.00 Book 


and Lieut. Dille will give it his personal attention and give 
his advice on whether or not you are fitted to become an Send in only $1.00 for this interesting and instructive 
aviator. This criticism is unbiased and will help you. book—your copy will be sent at once. Address 


AVIATION PUBLISHING CO. 
3259 Main Street Kansas City, Mo, 
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CLASSIFIED ADS. 











Rates for classified advertising, 15 cents per word, minimum {0 words. Cash should accompany order. Closing date, 20th of 
third month preceding date of issue. Address communications to Advertising Dept.. MODERN MECHANICS, Robbinsdale, Minn. 





AIRPLANE BUILDERS 


INVENTORS 





JAPANESE SILK TISSUE for covering model airplanes. 5 sheets 

21 inches by 31 inches 30 cents postpaid. Vernon Calhoun, 

Lafayette, Indiana. 

28 horsepower Lawrence Airplane motor, new and complete, $125. 

Watt, 5936 Woodward, Detroit, Mich. 

ATTENTION! Are you building your own light airplane’ If so, 

I can be of service to you. Write for information. FLOYD H. 

MYRON. 873 Fourth St., Milwaukee, Wisc. 

Attention Sport Plane Builders! © Completely assembled Fuselages 

Groups $30, Wings $200, Henderson 

s $5, 20 H.P. Motors with Hub and 

Prop $25 each. Marsh Cendt Airplane Co., Colby, Wisconsin. 














_ AIRPLANE MODELS 


SIMPLEX AIR MODEL CO., Auburn, Mass. Send five cénts for 
our Model Builders catalogue. 





INVENTIONS COMMERCIALIZED. Patented or unpatented. 
Write, Adam Fisher Mfg. Co., 582 Enright, St. Louis, Mo, 


= —_—____] 





SONG WRITERS 





Song Poem Writers—‘'Real’’ Proposition. Hibbeler, D162X, 
2104 N. Keystone, Chicago. 





OPPORTUNITIES 


Make money repairing burned out lamps. Write Bay , mp Com- 
pany, Box 1183, San Francisco. 








Let me read your character from your hand-writing. Sample read- 
ing 12c. Graphologist, 2309-CB Lawrence, Toledo, Ohio. 

Make your own products. Money making formulas, processes; all 
lines. Information free. Clore, Industrial Chemist, Dept. M, 
Crawfordsville, Ind. 








BATTERY COMPOUND 


Strange Battery Compound charges batteries instantly. Gives new 
life and pep. Immense demand. Big Profits. Lightning Co., 
St. Paul, Minn. 








Sell By Mail! Books, Novelties, Bargains! Large Profits! Par- 
ticulars FREE! C. Elfco, 525 South Dearborn, Chicago. 





SALESMEN WANTED 





AGENTS 


Agents—You can earn $12 daily wearing fine Felt Hats and show 
to friends. Smartest styles. Latest shades. $2 to $5 saving on 
every hat. Samples FREE. Taylor Hat and Cap Mfrs. Dept. 
PC-100, Cincinnati, Ohio. 


MAN OR WOMAN WANTED with ambition and industry, to intro- 
duce and supply the demand for Rawleigh’s Household Products 
to steady users. Fine openings near you. We train and help you 
Rawleigh Dealers can make up to $100 a week or more. No 
experience necessary. Pleasant, profitable, dignified work. Write 
today. W. T. Rawleigh Co., Dept. J-53 MOM, Freeport, Il. 

$20.00 Daily. Latest Trench Coats $2.98. All colors. Also 
Dupont’s Tablecloths $1.30. 74 other big Money Makers. Samples 
Free. American, 724-LF Roosevelt. Chicago. 


e SEE 

















DETECTIVES 


Men, women, everywhere. Manage your own business. Learn local 
advertising (distributing and supervising the distributing _of 
free samples, folders, circulars, etc., and tacking-up signs). Un- 
limited opportunities. No selling. Complete instruction one dol- 
lar. John Wagner, Box 457, Palo Alto, California. 

100% Profit selling Flower Drops. One drop lasts a week, Some- 
thing New. Mellrose Works, Box 731, Chicago, Ill 

Amazing screw-holding screw driver! Factories, garages, workers 
buy on sight! Profit 75c each. Exclusive territory. Free trial 
offer. Jiffy, 1147 Winthrop Bldg., Boston. 

SALESME calling on power users to sell belting as a side line; 
auto traveled territory preferred. Teuscher Pulley & Belting Co., 
801 N. 2nd St., St. Louis, Mo. 

Get your groceries at wholesale and make $15 profit a day as my 
local representative. Pleasant, interesting work. No experience re- 
quired Particulars free. ALBERT MILLS, 3813 MONMOUTH, 
CINCINNATI, OHIO 

















DETECTIVES EARN BIG MONEY. Excellent opportunity. Ex- 
perience unnecessary. Particulars free. Write George Wagner, 
2190-V Broadway, N. Y. 


GOLD LEAF WINDOW LETTERS and Script Signs. No ex- 
perience; 500% profit; Samples free. CONSOLIDATED, 69-BA, 
West Van Buren, Chicago, 





Double the life of your 

coat and vest with correctly 

matched pants. 100,000 patterns. ° 

Every pair hand tailored to your measure 

no “‘readymades.’” Our match sent FREE 

for your O. K. before pants are made. Fit 

guaranteed. Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 

115 Se. Dearborn Street. Dept. 296 Chicago, II). 





NEW YEAR - NEW IDEA 
PATENT YOUR IDEAS 
Call or send me a sketch of 
your invention. Phone Longacre 3088 
FREE Inventors Recording Blank 
Confidential Advice 
U. S. and Foreign Patents secured by 
Z H POLACHEK Reg. Patent Attorney 
a Consult. Engineer 


1234 BROADWAY. NEW YORK 








Paint and Novelties. 


Luminous They glow in the dark. 


Useful. For fun. Mystery. 
Luminous Paint 50c,—5 Paper Cards 2x3%"", 25c 


Luminous Magic Game 75c, Skull Charm 75¢, | 


Skull and Bones 15c 

Luminous Landscape 25c. Whole collection $2.25 
H. ADAMS 

Dept. C. 2971 Ripple St., Brooklyn, New York 


Cn. 





DEAFNESS IS MISERY 


Multitudes of persons with defective hearing 
and Head Noises enjoy conversation, go to 
Theatre and Churcli because they use Leonard 
Invisible Ear Drums which resemble 
Tiny Megaphones fitting in the Ear en- 
tirely out of sight. No wires, batteries 
or head piece. They are inexpensive. 
Write for booklet and sworn statement 
of the inventor who was himself deaf 


A. 0. LEONARD, Inc., Suite 611, 70 Sth Ave., New York 


WORDS OF 
MAGIC POWER 


F » —that is what the multi-millionaire gave to the young 














man who saved his life. 14 WORDS that created the 
rich man’s millions. The young man used them. They 
made him worth a quarter of a million dollars in 5 years. Do you 
want to know what these words were,—and how you can use them? 
A fascinating little book tells the story. It is yours free IF you 
are a young man 16 to 32 years of age and willing to consider 
using a part of your spare time preparing for a worth-while posi- 
tion in the big pay fields of Drafting, Engineering, Blectricity or 
Architecture through any one of these three plans: 
1 1, 2 or 3 yr. training at Chicago Tech, Diplomas and B. 8. 
© Degrees. Opportunities for self-support. Day and Evening 
classes,—or 
2 A short 4 months’ special course in Drafting. Quick prepara- 
@ tion. We help you secure position when through training,—or 
4 Train at Home in Drafting. Keep your present job and 
© prepare for a better one in spare time. All tools supplied 
without extra cost. 
This Free Book is yours,—if you write for it and indicate the 
plan (by oom? that interests you. 
EPT. a 42 CHICAGO TECHNICAL COLLEGE, 
118 East 26th St., Chicago, til. 
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What Do Women 
Want Most? 


OMEN want he-men for their husbands and 
W sweethearts. 


None of this chorus-man stuff for 
the real girl, She wants to be proud of his 


physical make-up; proud of his figure in a bathing suit. 
She knows that it’s the fellow that is full of pep and vitality that 
gets ahead in this world. He’s got the physical backbone to back- 
up the mental decisions he makes. He'll win out every time. 


Look Yourself Over! 


How do you shape up? Are you giving yourself a square deal? 
Have you got those big rolling muscles that mean health and 
strength inside and out? The vitality that gives you the ambition 
to win out at everything you start? Make that girl admire you first 
and foremost for a real he-man and the hardest part in winning 
her is over. 


I Can Give It To You in 30 Days 

In 30 days I can do you over so that she will hardly know you. 
I'll put a whole inch of solid muscle om each arm in 30 days, 
and two whole inches of rippling strength across your chest. I've 
done it for over a hundred thousand others, and I can do it for 
you. I don’t care how weak and puny you are. I like to get them 
weak and puny, because it’s the hopeless cases that I work with 
best. It gives me a lot of real joy just to see them develop and 
the surprised look in their eyes when they step before the mirror at 
the end of 30 days and see what a miracle I have worked for them. 


You'll Be a He-Man From Now On! 

And it’s no temporary layer of muscle I put on you. It’s there 
to stay! With those newly broadened shoulders; that perfect neck 
and great, manly chest, you can maintain your self-respect in any 
society. Every woman will know that you are what every man 


should be—a forceful, red-blooded he-man. 
I Want You for 90 Days 


If at the end of 30 days you think you have improved, wait 
till you see yourself at the end of 90 days. Then the friends you 
thought were strong will seem like children by comparison. I’m 
not called the Muscle Builder for nothing. My system scientifically 
builds real muscle faster than you ever imagined. 


Watch Them Turn Around 
Notice how every woman prefers the fellow who carries himself 
with head up. Notice how the broad-shouldered man always gets their eye. 
they make their choice—one who can protect them. And you can be that man. 
I GUARANTEE IT. 
Now don’t put it off a minute. 


EARLE LIEDERMAN, The Muscle Builder 
Author of “Mr scle Building,” “Science of Wrestling,” 
“Secrets of Strength,” “Here’s Health,’’ 

“Endurance,” Etc. 


They want a dependable he-man when 
Remember, I not only promise it. 


Get going to new happiness and real manhood today. 


Send for my 
new 64-page 
book 


ee i i eel 7 
EARLE LIEDERMAN ‘ 1 
Dept. 5510, 305 Broadway, N. Y. City ' 
Dear Sir: Please send me absolutely FREE and with- I 


any obligation on my part whatever, a copy of I 
, 
your latest book, “Muscular Development 


(Please write or print plainly) 


e 
= 


2 
2 


State 
al 


Per SS Saree Pay 
? 
3 
° 


“Muscular. Developments: 


IT IS 
FREE 


It contains forty-eight full-page photographs of myself 
and some of the many prize-winning pupils I have trained. 
Some of these came to me as pitiful weaklings, imploring 
me to help them. Look them over now and you will 
marvel at their present physiques. This book will prove 
an impetus and a real inspiration to you. It will thrill you 
through and through. This will not obligate you at all, 
but, for the sake of your future health and happiness, do 
not put it off. Send today—tright now, before you turn 
this page. 


Earle Liederman 
Dept. 5510 
305 Broadway New York City 


aw. 
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Earn ro 
‘100: Week 


Say goodbye to low pay. Get 
into the Auto Business, where 
big pay—extramoney—raises 
come quick! A brilliant future 
awaits you in the World’s Big- 
gest Business. If you’re earn- 
ingacent less than $60a week, 
clip that coupon. Learn how 
$50—$75—even $100 a week 
is possible for you now! Find 
out about this training which 
boosted Yancy of Perla, Ark., 


from $30 a week up to $901 AVIATION tem Money-Back 2 


Open Your Own 
Auto Shop 


My Free Book tells how 
men make extra money 
while training, and then 
go into business with no 
further Capital. It’s the 
training that counts, and 
it iscomplete training that 
I give you. 

Common Schooling 
All You Need 
Men between 15 and 60, 
with very little education, 
are becoming Garage Own- 
ers, Superintendents, Fore- 
men. Whether you have 
had years of Auto Expe- 
rience, or never touched a 
car before, send for this 
Free Book Now. I'll show 
you the quick way to get 
in line for real success in 

the Auto Business. 


NO if 

act QUI Kl 
Mail coupon be- 
low t 


COURSE 


and many other valu- 
ablefeatures included 
FREE of any extra 
charge to te 


oday! - 


Agreement 
My Money-Back 
Agreement gives you 
absolute protection. 
You must be 
satisfied or 
vid ob-W ay’ . 
Training costs 
you nothing. 


MAIL THIS COUPON 


FREE Auto Book! 0 


OKE. Pirocting aul 


MOTOR INSTI 
Motor Institute Bidg. Dept. 


Send me your Book, 
Also full articulars oO! 
and of ‘JOB r 
in no way — ni 


erty 


2327 - EVANSTON, fut. 

Chicago's Largest Suburb 
“*Auto Facts”, Free of charge. 
f your Aviation Course offer 


Y” Training. This obligates me 0 


se ie ee me 
See how I train you right at 
home, in every branch of Auto 
work—Learn how I prepare you, 
quickly and easily, for the Big 
Jobs, paying up to $100 a week, 
and more. “Job-Way” Training 
includes all Mechanical and 
Electricalwork-Starting,Light- 
ing, Ignition—also Welding, 
Brazing, Vulcanizing — every- 
thing you need to get in line for 
big pay Job as an Electrical 
and Mechanical AutoExpert. 


I'll Help You Get a 


Good Job 


My Employment Depart- 
ment will help you get a good 
Job whenever you want one. 
You don’t have to wait until 
you have graduated to use 
this service. No sir, as soon 
as you have shown that you 
know enough about Autos 
to hold the Job I'll give you 
this help whenever you ask 
for it! What ismore, you can 
use it as long as you live! 
Get All the Facts! 


Send for my new Free Book now! 
See what “Job-Way” hasdone for 
hundreds. See what it can do for 
you. Learnall about mylegal mon- 
ey-back agreement—and themany 
added features. CliP coupon now! 


B. W. COOKE macincct 


MOTOR INSTITUTE OF AMERICA 
Motor Institute Bidg., Dept. 2327 
Evanston, ill., Chicago's Largest Suburb 





TOTAL BARGAIN 


a — 


2 


Please accept this “get-acquainted” offer 

DOWN without the slightest obligation. We know 
what an UNUSUAL value this is and we are 
willing to prove it to you entirely at our risk. 
Send only $1.00 deposit with the coupon be- 
low and we'll ship these 3 handsome Axmin- 
ster Rugs to your home for 


- . 
Yes, we want you to 
what a wonderful 
bargain this is and 


see if you can match 
this value anywhere 
else, even for spot cash. We want to show you, too, how easy and 
convenient it is to deal with Straus & Schram by mail, how we save 
you money on everything for the home and give easy monthly pay- 
ments besides. Once you've tried our way of shopping, we are con- 
fident you will buy from us always as thou- 
sands of others all over the country have 
done for 47 y s. But we leave that to 
you. If, after 30 days trial, you are not furnighe 
delighted with these rugs, with the quality, ] ings sent 
These rugs are extra thick, the beauty, the bargain value, send them with or 
high *, genuine Axmin back at our expense, and we'll refund : y thout 
your dollar deposit plus all transportation oer. 


~ : , 2 ee 
charges. Fair enough, isn’t it? soupon 


7 
are of i $7o0° | geaeesoenereeses4 
‘on exinire| See @ Mon 
face yarns. Es / " Chi 
cumsaee i © Straus @ Schram, ": oo cago, Ill. g 
corerens . . But if you decide to keep the 3 Rugs, Enclosed find $1. Send me the 3 genuine Axminster rugs as ad 
just send us $1.00 a month until you I am to have 30 days free trial. If I keep the rugs | will pay » ) t 
} 4 ou lsale monthly. If not satisfied | am to return the rugs within 3) days and 
lave paid our sensational sale price you are to refund my money plus any transportation charges I paid. 
only $9.65. Isn’t that an EASY way to 3 Axminster Rugs No. C6307A- $9.65 
buy? And save money, besides! 


Please don’t delay for we have only a Street 
- 3 ae limited supply of rugs for this bargain or Bor 
aan oy ngedoct = Shoe. offer and we wouldn't like to have you Shipping 
Order by No. ce3070 miss this opportunity. 
Post Office 
Married or Nationality 
Single... or Color. 


. i pon want GUY car Gres catalog of heme faraichings wack X bere) 
Straus & = anes Cites, 5... eee 


price tor 3 only $ .en / 








eivir. Fees eee eee 
SESE, - siiee 
Se lSee =3 ¥2t _ . 4 : § 


